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DeterlptioR  of  a  New  Species  of  Argulus. 

BT  D.   S.   KMLUCOTT. 


FOUND,  panuitia  on 
LepidotUuM  iwMUf,  tkken 
in  the  Niagftm  Birer,  at 
Baflfolo,  in  September, 
1876,  an  Argnlns  which 
seems  to  be  nndesoribed. 
I  present  the  following 
description  snd  figures, 
and  propose  the  n&me: 

ABOtTKUS  IiXPIDOKni. 

Osr<(>aoe  obootdate, 
greatest  breadth  a  little 
more  than  one-half  the 
entire  length  of  body;  oouTex,  transparent, 
its  lobea  baieljr  oorering  the  third  pair  of 
iwimming  l^s.  Ejres  brown,  oomponnd, 
hanng  about  aisty  areobe.  Antennn,  first 
pair  two-jointed,  second  joint  terminating 
iu  a  slender  hook,  basal  joint  nearly  as 
broad  aa  long,  having  a  hook  on  its  anterior 
margin,  also  another  on  its  posterior  (diffl- 
onlt  to  ahow  in  flgnie) ;  second  pair  slender, 
one-third  longer  ttuui  the  first  pair,  flve- 
jointed,  first  joint  bears  a  hook  at  its  base, 
seoond  nearly  at  right  angles  to  the  first 
(artionlation  with  the  same  obecare),  third 
as  long  as  the  first  two,  also  eqnal  In  length 
to  the  fourth  and  fifth  together,  the  last 
artioalaUos  being  Tory  slender.  There  are 
spines  at  the  artlenlationB.  Posterior  to 
the  anteaiue,  on  dther  side  of  tiie  extrem- 


ity of  the  siphon  in  line  with  the  eyes  are 
two  itoot  btowB  hooks.  Abdomen  one- 
thizd  as  long  as  oephalothorax,  as  broad  as 
long,  deeply  notched,  lobes  acnte;  on  the 
inner  margin  near  the  upex  is  a  slender 
tnberole  with  a  tew  hairs;  bodies  at  the 
base  of  the  lobes  (female)  large^  brown, 
ellipsoidal.  I/ege,  first  pair  terminated  by 
snotorial  discs,  second  or  ambulatory  pair  - 


Fia.  1.  a,  autCDiiB ;  «.  ejes ;  f,  inatorisl  dlsoa 
of  tbe  flnt  pilr ;  troKy  Ambnlatotj  or  preheiulla 
pair;  /,  oatorj  leei ;  ft,  ippendagei  of  last  pair; 
m,  brown  bodies ;  I,  tnb«rclcB. 

with  three  strong  teeth  on  the  thighs,  the 
onter  two  rising  from  the  same  bsse,  the 
inner  one  removed  from  the  onter  two  one- 
half  iU  length,  more  slender,  the  last  joint 
ends  in  two  hooks;  just  back  of  the  inser- 
tion of  the  seoond  pair  are  two  pairs  of 
hooks  directed  baokwards;  the  remaining 
fonr  pairs,  the  naUtory  legs  end  each  in 
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two  long  pinnhe,  tfao  third  uid  fonrth  pain 
hftving  an  extn  reoorred  pinoU;  while  the 
third,  fonrth  aiad  fifth  pain  «re  three- 
jointed,  the  sixth  ia  obsanrely  two-jointed, 
with  ka  ^ipendage  ftt  bue,  these  eppendio- 
olar  lobes  slighUyoiUTedbMikwardA,  obtnse, 
lesohing  to  the  margin  of  the  abdomen, 
oorered  with  hairs. 
Oalor  light  jellowish  green,  apper  part 


tesed  to  anjr  part  preeented,  and  orawled  to 
its  place  near  the  pectoral  flns.  I  have  rea- 
•on  to  believe  that  it  may  also  ooonpj  the 
gill  oavitiee.  I  have  left  indiTidnals  alone 
in  a  glass  of  water  five  dajs  withont  an; 
apparent  loss  of  vigor. 

The  blood  oiroalation  is  very  well  seen  at 
man;  points,  especially  abont  the  ejes  and 
at  the  margins  of    the  abdominal    lob«a. 


Fio.  3.  si,  asteiinaof  drat  pair;  at,  aiiteiiiia  of  aMKraid  pair;  < 
the  oorreipODdiiig  one  of  f  eoond  pair  Temored ;  i,  eye ;  ih,  aiphoi 
h,  hooka ;  i,  apioolniii. 


Fig.  2.  IxlS) 

,  at,  antenna 
ir  Temored ; 


of  bod]*  blotched  and  streaked  with  violet 
brown.  Length  of  female  .36  of  an  inoh, 
greatest  width  of  oorapaoe  .19  of  an  inch. 

01  several  individuals  obtained  all  were 
femalee. 

The  favorite  place  for  the  parasite  to 
fasten  is  immediately  back  of  the  pectoral 
fins  of  its  host  It  often  left  the  Ssh  and 
Bwam  about  the  tank,   then  retaining  fas- 


Tbe  onrient  passes  down  the  inner  margin, 
aronnd  the  apex  and  np  the  outer  margin;  at 
intervals  along  the  oater  edge  lateral  cnrre&ta 
are  given  ofi,  which  seem  to  oecnpy  biood 
vessels  proper.  The  oorpusolee  are  small, 
apparently  epberioal  and  not  nnmerotis. 

The  atriped  moacnlar  fibres  moving  the 
legs  and  antennae  can  be  very  clearly  made 
ont  with  an  inoh  objective. 
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^e  apeoiee  of  tbis  g«iiiu  are  indeed 
mieroaoopiod  ftud  20ol<^oal  genu  whose 
nljielB  not  eshoDced  hj  their  rarity. — Bui- 
Mn  i^  Btcfalo  Natural  Science  Society. 


On  a  New  Rhizopsd  {Lobularia  marina.) 
i  Ptp«r  read  b;  Prof.  B.  Hltebcoek  b«fDr«  tb«  New 

Tork  HioToacoptckt  Sooiet;,  Deo.  31, 18TT. 
TN  looking  over  tome  of  B17  late  ooUeo- 
-*-  tions,  n  few  evenings  ago,  I  waa  pleaaed 
to  find  a  rhisopod  with  which  I  waa  nnfa- 
miliai,  and  which  further  atQd;  leade  me  to 
beUeire  haa  nerer  jet  been  deaoribed. 

At  any  rata  the  foim  in  qneation  ia  one 
of  eonaiderable  interest,  in  that  it  aeema  to 
occnp7  an  intermediate  position  between 
the  Lobota  and  the  Retieularia  of  Oarpenter. 


cording  to  this  plan  the  Rkitopoda  aie  ar- 
iged  nnder  three  heads,  aa  follows: 

No  definite  nndena,      ( 

No  oontractile  veaicle,  ( 

Definite  anolens,  ) 

No  oontractile  veeicle,  ( 

Definite  nnclens,    , 

OontTBctile  veside, 
Since  Dr.  Wallich's  paper  waa  published, 

there  have  been   disooveries  made  which 

woold  neoesntate  some  changes  in  his  table 


hsspnrkata. 

Pbotodxbiiata, 

Pboteina. 


p.  the  disooverj  of  a  nni^MiB  in  some  of 


the  Foraminitera  wonld  change  these  organ  - 
isms  from  the  Herpnemata  to  the  Protoder- 
mtOa)  and  we  may  well  anapeot  the  presence 
of  naoleii  in  all  these  forme,  althongh  not 
jet  demonstrated. 
While  it  maj  appear  from  this  t^t  Dr. 


r\g.U 

It  also  tends  to  show  that  the  classifloation 
of  Dr.  Carpenter,  admirable  and  nsetnl  as 
ithaabeen,  ianotdeatinedto  be  permanent, 
nor  wonld  any  natnialist  oonaider  for  a 
moment  that  any  tmly  scientifia  or  natural 
elaaaifleation  ooald  be  based  on  the  ohar- 
aeter  of  the  eotosarc. 

Indeed  Dr.  Oarpenter  himself,  with  ohar- 
■ctoiatia  foresight,  only  offered  hia  ar- 
rangement for  temporary  use. 

It  has  served  ite  purpose  well,  and  it  will 
be  long  before  any  better  classifloation  of 
the  AiEopods  will  come  into  general  ose 
among  microscopists.  Still,  there  hss  been 
offered  a  plan  which  aeema  to  the  writer 
mnch  better.  Thia  is  the  daaaifioation  pro- 
posed by  Dr.  WaDich  Borne  time  ago.    Ao- 
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Wallich'a  classifloatioD  leaves  mnch  to  be 
desired,  it  still  seems  moch  more  commen- 
surate with  present  requirements  than  does 
the  old  division,  into  tobota  Retietdaria, 
Sadiolaria  and  Spongida.  As  regards  the 
form  now  nnder  consideration,  the  flgnr^s 
will  give  a  fair  idea  of  its  appearance.  This 
notice  is  merely  intended  as  a  preliminarj 
description,  foi  the  amonnt  of  material  was 
qaite  limited,  and  some  obscnre  points, 
snch  as  the  presence  or  absence  of  nnclens 
contractile  vesicle  I  have  been  nnable  to 
determine.  The  great  obstacle  to  this  wae 
the  opacity  of  the  test  However,  as  soon 
as  opportanitj  offers  I  shall  procure  more 
of  tbem,  and  continne  their  study  with 
reference  to  these  points. 
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In  Fig.  1  !■  shown  the  uumal  m  flnt 
seen;  the  ontUne  of  the  teil  wm  drawn  with 
the  oMnera  onder  a  power  of  980  diametera. 
The  paeudopodia  were  withdrawn  at  the 
time*  and  I  ha^e  not  been  able  to  catoh 
them  sinoe  in  a  suitable  position  when  I 
ooold  draw  them  in  this  way,  so  they  are 
drawn  from  memory  aa  flnt  seen. 

The  description  may  be  given  as  follows: 
Test  oval,  more  or  leas  rough,  with  project- 
ing particles,  yellowish,  translucent  or 
opaque;  mouth  usually  terminal,  sometimes 
slightly  pouting  or  elongated;  pseudopodia 
ymj  hyaline,  very  fine,  only  seen  by  careful 
focusing,  not  numerous  (generally  only  two 
or  three),  very  long,  often  three  or  four 
timea  the  length  of  the  test;  granules  very 
minute  and  actiye,  moying  rapidly  up  and 
down  the  pseudopodia,  often  in  both  direc- 
tions at  once  on  the  same  branch.  The  sar- 
oode  is  often  extruded,  so  as  to  resemble 
the  pseudopodia  of  Lobosa  in  a  primitiye 
form,  in  which  case  fine  threads  may  be 
giyen  out  from  this  (see  Fig.  2  and  descrip- 
tion.) 

Hab.  salt  or  brakish  water  near  Pelham 
Bridge,  N.  Y. 

Fig.  2  represents  the  mass  of  sarcode  ex- 
truded in  such  a  manner  as  would  lead  one 
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to  ally  the  form  to  Lobosa.  This  was  drawn 
by  means  of  the  camera  Incida,  with  the  ex- 
ception of  the  two  fine  shreds,  which  were 
so  exceedingly  delicate  that  they  could  not 
be  drawn  with  the  camera.  They  are  repre- 
sented very  coarsely  in  the  figure.  To  see 
these  well  a  power  of  at  least  400  diameters 
is  desirable. 

In  Oromia  the  sarcode  covers  the  test, 
and  pseudopodia  are  numerous  from  all 
points. 


In  Fleurcphtyi  the  pseudupodia  are  nu- 
merous and  come  out  in  a  mass. 

Among  the  Lobo9a  we  have  TWnmia,  in 
which  the  pseudopodia  are  limited  to  two 
or  three,  but  they  are  not  the  same  in  char- 
acter as  those  of  the  one  here  desoribed, 
which  are  decidedly  reticularian  and  fili- 
form. 

It  seems  that  this  new  form  occupies  a 
pkce  between  the  BeHcularia  and  the 
LoboaOf  showing  at  times  an  extrusion  of 
sarcode  resembling  Lobosa,  at  others  the 
exceeding^  attenuated  fllameDis  character- 
istic of  the  Betienlaria»  and  at  still  other 
times  both  types  of  structure  are  seen  at 
once. 

I  would  suggest  as  an  appropriate  name 
for  this  Bhisopod,  and  one  which  expresses 
its  relation  to  the  two  last  named  orders, 
and  also  its  habitat,  Lobukaria  marina, 

8  Beekman  Place,  New  York,  8q^  18,  1877. 


Cox's  Self-Centering  Turn-Table. 

rriHE  microscope  can  hardly  be  more  than 
-^  a  toy  in  the  hands  of  a  person  unable 
to  prepare  objects  for  examination.  Its 
highest  usefulness  is  in  original  research, 
and  the  real  investigator  is  necessarily  a 
preparerand  preserver  of  specimens.  Hence 
instruments  for  microscopical  "mount- 
ing" are  almost  as  important  as  iuBtra- 
ments  for  observation.  The  Aukbicajx 
JouBNAii  OF  MiOBOSOOPT  has  therefore  al- 
ways endeavored  to  give  a  due  share  of 
attention  to  mounting  apparatus,  and,  in 
pursuance  of  this  purpose,  has  several 
times  published  illustrations  and  explan- 
ations of  improved  forms  of  turn-tables. 
Although  we  have  devoted  considerable 
space  to  this  particular  accessory  of  the 
microscope,  we  feel  that,  in  justice  to  the 
subject,  we  must  present  to  our  readers  a 
description  of  0.  F.  Ck)x's  self-centering 
turn-table,  heretofore  incidentally  referred 
to  in  our  pages. 

Several  turn-tables  have  been  devised 
which  will  centre  a  slide  as  to  its  width 
only,  the  most  eilective  of  these  being  proba- 
bly the  form  devised  by  Dr.  J.  Matthews, 
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eihibitod  hy  bim  to  the  Qnekett  Olnb,  dft- 
■cribed  in  Science  Qoniptta  Jolj,  1870,  and 
tflermrdB  illnstnted  uid  oommendad  in 
Ihe  ieoond  edition  of  Thomas  D&viea'  work 
on  mounting.  In  Science  Ooetip  for  JaiDn- 
Kj,  1876,  itnaannonnoedtliatMr.OhArlea 
Batt«nroTtlt  had  exhibited  to  the  Oldham 
Hiorofloopiaal  Society  a  tnni-table,  by  the 
■id  of  whidb  oellt  conld  be  made  with  the 
Qtmort  precision  and  despatoh,  and  that, 
too,  not  only  in  the  cinmlar,  bnt  alao  in  the 
ellipticel  form,  of  any  aise  fiom  S  inehee  in 
length  by  1  inch  in  width,  i«dnolble  nntil  a 
perteotly  straight  Una  was  produced;  bnt 
this  ingeniona  oontrivanoe  mnst  have  been 
too  oomplioated  or  too  expensiTe  for  gen- 
tnl  nae,  for  we  hare  heard  nothing  more 
otii 

Mr.  Oox'e  inrention  ia  intermediate  to  the 
tvo  JDflt  referred  to,  both  as  to  the  time  of 
ill  annonnoement  and  m  to  the  poTposes 
acoompliahed  by  it.  It  does  more  than  Dr. 
Uatthewa'  tnm-table,  and  somewhat  less 
tliBn  Ur.  Bntterworth's,  and  is  therefore 


periiepa  mtoe  generally  oednl  and  pree- 
ttoaL  It  vu  flnt  daectibed  in  the  ifoidUy 
JfioPCMoqfit'caJJbwmalfor  Mandi,  1876l  By 
one  of  thoae  oariona  ooinoidenoee  whidk 
often  ooonr  in  the  aolenti&o  world,  Hr.  0. 
Mason  Xinne,  of  San  Franoisoo,  was  woA- 
ing  npon  CMentially  the  same  idea  at  aboat 
the  same  time,  althongh  we  have  reason  to 
-beliere  that  be  and  Hr.  Ooz  bad  never  metr 
nor  heard  of  eaeh  other's  self-oentering  sp- 
poratns,  prior  to  Mr.  Cox's  annonnoement 
of  his  invention  in  187fi. 

Oox's  sslf-oentering  tnm-table  is,  in  it» 
general  form,  similar  to  the  eotamoa  Sbal- 
bot  tnm-table,  long  in  nse  with  mioroeoop- 
ista,  as  ia  evident  from  Fig.  X;  but,  to  ae- 
oommodate  the  oenteting  applianoe,  it  is 
neoeesarily  a  little  larger,  the  brass  revolv- 
ing plate  being  about  i  inehee  in  diameter. 
Fig.  3  represente  a  perpendionlar  section 
through  the  line  of  the  milled-bead  and 
spindle.  The  glass  slide  is  grasped,  at  two 
opposite  comers,  by  right-angled  clu  tehee 
0  0,  whioh  are  attached  loosely  by  acrewa 
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to  loga  wbiob  moTs  npoo  the  qtimdle  8  S, 
wbioh  ia  oiit  into  right  and  left  band  tcrtnn, 
■o  thkt  when  the  mlUed  head  U  ia  tnmed, 
the  loga  move  totntda  or  reoede  from  e«oh 
other  at  a  nnifona  nte,  guided  bj  the  dots 
oat  through  the  Uble  on  a  line  with  ita  ex- 
act centre.  The  olntohea  turn  bo  eaaily 
apoB  the  aorewB  irhich  attach  them,  to  the 
laga,  that  the7  adapt  themaelToa,  withont 
MwrintriniTf.  to  a  alide  of  an;  ahape  approxi- 
mating  to  reotangnlar.  The  aize  of  the 
alide  which  can  be  centered  on  this  table 
depends  upon  the  plaj  allowed  the  olutohea 
hj  the  length  of  the  slota,  but  there  ia  no 
dlfficnltf  in  making  a  table  of  t  inchea 
diameter  whiA  will  centre  anj  alide  from 
li  indiea  square  up  to  8|  by  2|  inohet: 

One  of  the  adrantsgea  of  the  right  and  left 
screw  is  that  it  ia  anffioiently  nuTielding  to 
afford  a  firm  hold  upon  the  alide,  ao  as  to 
enable  one  to  turn  down  or  smooth  olT  hard 
cella,  as  in  a  lathe.  But,  aside  from  this,  it 
aeems  to  as  that  it  most  be  more  aoaante  in 
its  operation  than  an;  other  derioe  for  mor- 
ing  the  elntchea  could  be. 

It  ia  manifest,  from  vhat  haa  already 
been  said,  that  the  point  of  reToInMon  of 
-the  slide  aa  it  lies  upon  the  table  miut  be  the 
«zaot  middle  of  its  diagonal,  and  thia,  with 
a  rectangular  slide,  will  alwaya  be  the  tme 
centre  aa  to  both  width  and  length.  This 
secares  perfect  ccnoentnei^  in  finishing 
and  eatablishes  a  standard  o(  nioe  work;  for 
no  matter  how  many  applications  of  cement 
or  varnish  it  is  neceeaary  to  apply,  the  alide 
ftlwaja  assnmea  the  same  position  on  the 
table,  and  the  different  layers  moat  there- 
fore coincide.  Horeorer,  work  done  by  a 
preparer  upon  one  o(  these  tables  may  al- 
ways be  refinished  without  trouble  by  any 
other  perBOQ  upon  another  similar  table. 
For  placing  cells  for  opaqoe  objecta,  its 
operation  is  obvious;  bat  for  monnting 
transparent  objects  also  it  is  a  great  con- 
venience. The  glaaa  alipe  that  are  to  be 
uaed  ahoold  first  be  centered  on  the  table, 
and  receive  a  ring  of  ordinary  water-oolor 
or  of  ink  on  the  opposite  side  from  that  on 
which  the  abject  is  to  be  plaoed.  This  will 
serve  aa  a  guide  to  the  proper  location  of 


the  object  and  the  cover-glass.  When  the 
balsam  or  jelly  has  hardened,  and  the  alide 
ia  ready  for  finishing,  this  temporary  ring 
may  be  wiped  off  and  the  cover  will  be 
found  in  the  li^t  position  to  receive  a  neat 
and  aoonrate  ring  of  varnish  or  paint. 

It  is  hardly  fair  to  require  improved 
forma  of  adentifia  apparatus  to  conform  to 
the  defeota  of  the  apparatos  it  is  intended 
to  supersede,  but  nnfortnnately  in  the  oaae 
of  this  turn-table  the  chief  objeotion  that 
haa  been  made  to  it  ia  that  it  ia  too  aooorate 
to  be  of  aerrioe  in  reflnishing  inaccurate 
work;  and  ao  Mr.  Oox  hai  adapted  to  it  a 
apring-clip,  wliidi  may  be  pat  on  or  taken 


off  in  an  instant,  thna  temporarily  convert- 
ing bia  table  into  the  unimproved  form,  for 
the  purpose  of  repairing  old  alidea  which 
have  not  been  truly  centered.  This  ar- 
rangement ia  shown  in  Fig.  8. 

By  the  addition  of  two  brase  triangles, 
the  right  angles  of  which  are  placed  in  the 
clutches,  ao  that  the  opposite  aidee  prose 
apon  and  hold  the  glaaa  alide,  as  shown  in 
Fig.  4,  this  turn-table  is  made  to  aceomplish 
the  same  end  as  Dr.  Uatthewa'  device — 
namely,  the  centering  of  the  alide  aa  to  its 
width  only.  Thia  is  naeful  mainly  when  it 
is  desired  to  make  several  oelle  upon  the 
same  alide  from  end  to  end,  although  under 
aome  oiranmetanoee  the  Mangles  will  assiBt 

reflnishing  badly  placed  speoimenB.  Thia 
application  of  the  triangles,  we  are  informed 
by  Mr.  Oox,  waa  originated  by  him,  and 
deaoribed  in  ootrespondenoe  with  Dr.  B.  H. 


JOURNAL  OP  MICROSCOPY. 


Waid,  who  flrat  oklled  attentioii  to  it  ia  the 
AiiuriamNaturali^totlSM,j,iS76,  ftlthoagh 
an  nrcnr  ma  then  made  in  nyiiig  thkt  the 
trUogiea  mnat  hate  the  ridee  adjoining  the 
D^t  angles  jnat  one  inch  in  length.  In 
tiot  the  dimensioiu  will  be  oonmdenbly 
grater  than  thus  indicated,  and  will  be 


ng.t. 

euilj  Bsoertained  bj  experiment  for  any 
partiimlar  tkble.  Theae  triangles  shonld  be 
Dot  from  sheet  braas  aboat  as  thick  as  an 
ordinaiT  alide,  or  a  trifle  thioker,  and 
shonld  be  exaotl;  alike  for  the  pnrpoee  of 
making  oells  along  the  median  line  of  the 
■lide.  By  nsing  a  series  of  triangles  of  dif- 
lerent  sizea,  a  gronp  of  small  cells  may  be 
made,  to  be  covered  by  a  single  thin  glass, 
vhioh  is  a  neat  arrangement  for  tTpioal 
slideaof  diatoms,  foraminifera,  etc. 


Bulloch's  New  Microscope. 

A  B  onr  leaden  are  all  more  or  less  inter- 
-^  ested  in  any  improvements  of  the 
mioToeoope  which  may  be  introdnced  from 
time  to  tame,  we  give  here  a  ontand  descrip- 
tion of  the  new  stand  recently  oonstmeted 
by  Hr.  Bulloch,  of  Ohioago.  This  instm- 
ment  possesMe  several  pointa  of  novel^, 
and  the  details  are  wall  seen  in  the  sectional 
view  shown  in  Fig.  1,  and  the  general  tip- 
peannoe  of  the  instrmnent  in  Fig.  2. 

Befening  to  Fig.  1,  it  will  be  seen  that 
the  fine  adjostment  is  worked  from  the  baek 
of  the  instrument,  and  moves  the  ratiie 
body  withontchanging  the  distanee  between 


the  objective  and  eye-pieoe.  The  levers, 
H  H,  act  direotly  npon  Ute  sliding  box, 
whioh  contains  the  pinion  of  the  coarse  ad- 
justment, and  this  is  in  torn  pressed  down 
by  a  strong  spiral  qiring  above  it.  This 
arrangement,  it  is  claimed,  seoores  more 
freedom  from  lateral  motion  in  the  nae  of 
the  fine  adjustment  than  any  other  method 
yet  devised,  and  at  Uie  same  time  does 
away  with  the  toemor  unavoidable  when 
the  donble  slide  is  made  nse  of.  To 
avoid  the  danger  of  breaking  the  oover- 
glass,  the  tnbe  is  provided  vitti  the  ordi- 
nary spring  safe^  tnbe,  as  shown  at  K,  and 
this  is  an  important  addition  whioh  some 
makers  who  employ  a  similar  focnssing  ar- 
rangement have  disregarded. 

The  method  of  centering  the  atage  is 
shown  in  the  small  fignie  in  the  npper  right 
hand  oomer.  The  ring  here  shown  carries 
the  atag»-plate,  and  is  centered  for  any  ob> 
jeotive  by  means  of  screws  psssing  through 
the  piece  F,  whioh  is  fastened  firmly  to  the 
limb.  The  ring  may  be  damped  in  any 
position  by  a  screw  passing  up  throogb  the 
bottom  of  F,  which  may  be  seen  in  the 
largest  drai^g.  All  these  screws  have  per- 
flated heads,  and  are  readily  tnmed  by  a 
bit  of  steel  wire.  On  the  inside  of  the  ring 
are  three  small  projeotions,  which  afford 
bearings  for  the  stage  to  move  npon  and 
diminish  friction.  At  Mis  shown  a  screw 
for  damping  the  stage  in  any  position.  Ex- 
perience has  shown  that  this  stage  is  capa- 
ble of  being  accurately  centered  for  a  l-26th 
objective.  The  mechanical  movements  are 
exceedingly  smooth,  and  oonsist  of  a  screw 
for  the  horiiontal  and  a  chain  for  the  verti- 
cal directions,  both  controlled  by  milled 
heads  npon  the  tame  axis,  as  seen  in  Fig.  2, 
where  the  stage  is  represented  turned  nearly 
90°  from  its  ordinaij  position, 

We  have  now  to  consider  the  matter  of 
the  mirror  and  sab-stage,  to  whidi  allusion 
has  already  been  made  in  this  joomal.  In 
ihSn  eonneotion  Ur,  BoUooh's  instroment 
eontains  several  novelties  whioh  add  greatly 
to  its  completeness  and  oonvenienoe.  The 
mirror  and  snb-stage  both  move  abont  the 
same  oeutie,  which  is  at  a  point  jnst  the 
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thioknett  of  an  ordinazy  ilida  above  the 
stage,  and  Ihej  oan  both  be  bionght  aboye 
the  atage,  if  desirable,  without  tabstitating 
a  thinner  one.  The  aub-etage  oan  be  freely 
» moved  aboat  this  oentve  by  the  hand, 
direotly  or  by  a  worm  wheel,  riiown  at  the 
baok  of  the  limb,  ^ribioh  is  thrown  into  gear 
by  taming  the  milled  head,  B.  One  great 
improvement  here  introdneed  for  the  first 
time  is  found  in  the  serew  S»  whioh  serves 
to  damp  the  sub-stage  and  mirror  bars 
together,  so  that  they  act  the  same  as 
though  made  in  one  pieoe. 

When  the  body  is  plaoed  horisontally, 
as  for  drawing,  eveiy  part  moves  aoour- 
ately  about  the  same  centre,  X,  Mr. 
Buliooh  obims  that  this  arrangement  was 
first  devised  and  used  by  him  in  the  year 
1S78. 

We  oonolude  with  some  eztraets  from  the 
maker's  description: 

It  has  the  eonoenlric  rotating  and  meohan- 
ioal  stage,  with  graduations  for  measuring 
angles,  and  adjustable  so  that  it  oan  be  ao- 
•oorately  centered  underal-50th  objeotiva 
The  whole  stage  is  suflldently  thin  to  admit 
an  angle  of  oblique  light  as  high  as  134^ 
The  sub-stage  has  nok  and  pinion,  and 
divided  drde  for  the  polarisoope,  and  oan 
be  used  above  or  below  the  stage. 

The  sub-stage,  with  its  milled  heads,  is 
easily  taken  o%  so  that  there  is  nothing  in 
the  way  of  the  miiror. 

Both  mirror  and  sub-stage  have  gradu- 
ated drdes,  so  that  the  obliquity  of  the 
light  oan  be  noted. 


Mounting  on  Wax. 

THERE  are  probably  few  of  the  readers 
of  this  journal  who  have  not  heard  of 
wax  being  recommended  for  a  background 
for  objects  to  be  mounted  dry  opaque,  but, 
lacking  explicit  directions  for  its  use,  have 
never  tried  it  The  object  of  this  article  is 
to  give  the  process  used  by  the  writer,  in 
hopes  that  it  may  be  of  value  to  other  ama- 
teurs. 

The  wax  is  procured  from  dealers  in  ar- 
tist's materials,  and  the  kind  I  use  is  called 


*'donUe  thick  pond  lily."  This  comes  in 
sheets  about  four  and  a  half  by  seven 
inches,  and  from  this  I  cut  little  disks,  with 
steel  punches.  The  rings  I  procure  from 
ttie  hardware  stores,  where  they  are  add 
under  the  name  of  curtain  rings,  the  price 
being  about  twenty-five  cents  per  gross; 
this  is  an  improvement  on  paying  the  op- 
tidsa  twenty-five  cents  per  doaen  for  ml- 
canite  rings. 

Now,  to  make  the  cell,  one  of  the  wax 
disks  is  placed  on  the  exact  centre  of  the 
slide,  a  ring  not  quite  the  diameter  of  the 
disk  is  placed  on  top  of  it»  and  with  a 
steady  hand  the  slide  is  held  for  a  moment 
over  the  spirit  lamp  with  a  small  flame.  As 
soon  as  the  wax  begins  to  change  odor, 
remove  the  lamp,  and  the  slide  will  be  found 
to  contain  just  enough  heat  to  mdt  the  wax 
to  the  right  consistency;  the  ring,  by  its 
own  weight,  sinks  into  it,  and  the  wax,  by 
attraction,  comes  up  around  the  ring;  so 
on  coding— whioh  may  be  hastened  by  put- 
ting the  slide  on  a  odd  metd  plate— you 
have  a  beautiful  semi-concave  oelL  Should 
the  heat  have  been  too  severe,  the  wax  will 
not  look  well;  a  little  practice  will  soon 
teadione  how  much  heat  to  use. 

To  mount  Foraminif  era^  sand,  or  similar 
substances  on  the  wax,  I  put  the  slide  on 
the  turn-table,  revolve  it  briskly,  and  apply 
the  blunt  end  of  my  forceps  carefully 
against  the  ring.  Tlds  brings  the  cell  to 
the  exact  centre  of  the  plate.  Then,  dip- 
ping a  small  brush  into  a  diluted  cement 
made  from  shdiac,  I  paint  a  ihm  layer  on 
the  wax;  then  put  on  the  material,  what- 
ever it  is  I  am  mounting,  and  in  a  moment 
invert  the  sUde,  so  that  the  supeifluous  ma- 
terid  may  be  saved. 

In  a  few  hours  your  object  is  fiimly  set, 
and  the  covering  glass  may  then  be  put  on, 
it  being  best  secured  by  gold  siae.  After 
this  the  cdl  may  be  finished  off  with  differ- 
ent varnishes  to  suit  I  will,  in  a  future 
paper,  give  simple  recdpts  by  which  any 
one  may  prepare  a  good  durable  varnish  of 
any  color  desired,  and  at  a  very  light  ex- 
pense. H,  F.  Atwood. 
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TkUB—fLOO  per  year. 
AJifjuiuaioafBe— SO  oeoti  per  line. 
All  OomnnnoATiom  ihoiild  be  eddreeeed  to 
THE  AHEBTflAW  JOUBKAL  OF  KIOBOBOOFY, 
P.  O.  Box  48T9.  176  Broedway,  Kew  Tcrk. 


We  on  BO  longer  enpply  oomplete  seta  of  Tolnme  I  in 
•heeli,  but  offer  all  the  numbera  except  Nob.  1,  4  and  8 
for  16  oeata,  by  Biall»poetpeftd.  We  bave  on  bend  a  few 
eonq^lete  o(qriee  of  volnme  !•  handaomely  bound  In 
doth,  with  ffflt  title,  priee  $1.26.  Tohune  II  la  alao 
eomplete,  and  may  be  bad  in  nombera  for  60  oenta;  or 
lir«h  dean  coplea,  with  large  margin,  boond  uniformly 
with  Ydnme  I,  for  $1.36. 

hM  we  deaire  to  p'aoe  a  oom plbtb  let  of  the  Journal 
althe  dlmoaal  of  our  Bubaeribera  at  a  moderate  rate, 
We  ofier  vol*.  I  and  n,  bound,  and  YoL  m  in  numbere 
MiiBued,  for  $2.60.  Thoae  who  wish  to  haTe  their 
Bambwa  of  dther  Vol.  I  or  Yol.  II  bound  can  do  ao  for 
86  oenta.   Poatage  10  oenta  additional. 

PoBXioH  BoBaonzBSRB.— SubrorlberB  in  Orvat  Britain 
tad  the  Continent  of  Europe  will  be  aupplied  at  the  rate 
of  $1.20,  or  6  BhllllngB  Bterling  per  year,  poetage  paid, 
live  eopfea  will  be  Beat  for  £1.  Britiah  poatage  atampa 
reeelTedfor  aingle  aubaeriptioDB.  Yolnmea  I  and  II, 
bound,  will  be  aent  for  6  ahminga  each,  poetpa'd. 

The  following  gentlemen  haTe  kindly  eoneented  to  act 

as  agenta  for  this  Journal,  and  we  authorised  to  reodve 

lobeoriptlons  Bad  adTertiaementa: 

Ma.  CBAnLBa  BfODnm,  181  DeTonahlre  Street,  Boaton. 
8.  B.  OAaaoio,  NaturallBta*  Agency,  Salem,  Maaa. 
J.  O.  LAiraoirrH,  Optician,  88  State  Street,  Chicago,  HI. 
Jambb  W.  Qunmr  A  Co.,  024  Cheatnut  St,  Philadelphia. 
W.  H.  Wazjcbuet,  921  Cheatnut  Street,  Phfladelphia. 
nun.  WjiaiiVBf  41  West  Fifkh  Street,  Oindnnati,  Ohio. 


The  Death  of  Dr.  Lawson. 

SINCE  oar  laal  issue  we  haYe  farther 
particalars  of  the  death  of  Di;.  Law- 
BOO,  editor  of  the  Monihiy  JkRcroscopival 
Journal,  This  sad  OYent  took  plaoe  at  €ark 
on  the  4th  of  October.  Dr.  LawfK]m,^ted 
the  Monihiy  MiorotoopiocU  Journal  from  ,itB 
oommenoementy  and  also  held  the  appoint- 
ment of  Assistant  Physician  and  Lc^cto^r 
on  Physiology  at  St  Mary's  Hospil^. ,  He 
had  been  in  failing  health  for  scYeral. years, 
and  left  London  for  his  aatamn  holiday 
with  little  hope  of  retam.  He  was  co^i- 
paratiYcly  a  yoang  man,  being  only  in  bis 
thirty-scYenth  year.  With  his  death  the 
pablioation  of  the  Monihlf/  Mtcroscopicai 
Journal  ceases,  and  in  fntare  the  Boyal 
Microscopical  Society  will  publish  their 
own  transactions.  Whether  these  will  be 
sYailable  to  the  general  public  or  not,  we 
are  not  adYised. 


•  •  • 


Tli6  Journal  aa  an  AdYartinng  XediniiL 
An  adTcrtiaeT  whoae  letter  can  be  examined  at  our 
oOee  writea  ua  aa  followa:  **I  hare  reoeived  aeyeral 
letteraof  inquiry,  and  it  will  pleaae  you  to  know  that 
though  I  have  had  advertiaementB  in  other  Joumala  alao, 
•0«ry  letter  of  inguiry  refera  to  the  AmazGiJff  Joitbxai. 
ov  MiaaoecoFX.  Thla  certainly  demonatratea  the  value 
of  the  Journal  aa  an  advertlaiDi  medium." 

Another Tery  eztenaive  advertlBer  aaya:  "We  hare 
advertlaed  in  aeveral  other  Jouroala,  but  hare  obtained 
more  reeulta  from  youra  than  from  all  the  othera  put 
together.** 


Notice  to  Subscribers. 

THE  present  number  of  the  JoubnaIi  will 
be  sent  to  all  old  subscribers  except 
those  who  haYe  positiYely  ordered  a  disoon- 
traoance.  We  hope  that  those  who  intend 
to  snbseribe  for  next  year  will  remit  as  soon 
as  possible.  Those  who  order  through  our 
agents  are,  howcYer,  requested  to  make  pay- 
ment to  Aem. 


Clovers  Diatoms. 

WE  are  glad  to  learn  that  Prof.  OleYe^ 
proposes  to  issue  the  second  series 
of  his  Diatoms,  and  hopes  to  have  them 
ready  early  this  year.  This  series  will 
contain  sixty  slides,  and  among  other 
Yarieties  and  curiosities,  new  species  of 
Amphora,  Nitzschia,  Bhizosolemia,  Asteti- 
onella,  etc. 

Our  prcYious  notice  has  brought  forward 
a  few  subscribers  to  this  series,  and  we 
hope,  in  the  cause  of  science,  that  scYeral 
more  will  send  in  their  names.  EYery 
actiYc  microscopical  society  in  the  country 
ought  to  possess  the  series  of  Prof.  OlcYe, 
and  also  that  of  Prof.  H.  L.  Smith. 


Material  for  Mounting. 

THROUGH  the  kindness  of  Mr.  0.  M. 
Vorce,  of  OlcYcland,  O.,  we  are  en- 
abled to  distribute  some  Ycry  fine  diatom- 
aoeous  material,  obtained  by  filtering  large 
quantities  of  the  water  of  JAke  Erie.  A 
small  quantify  will  be  sent  on  the  usual 
terms— that  is,  to  all  our  subscribers  that 
request  itaad  endose  a  stamp. 
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The  New  York  Microscopical  Society. 

TT  28  gratifying  to  learn  ihat  ihe  endeavora 
^  of  a  few  enihasiaatio  gentlemen,  who 
hare  lately  giren  their  best  efforta  to  the 
eatabliflhment  of  a  microaeopical  aocietj  in 
thia  dty,  have  been  orowned  with  ancoeaa. 
The  New  York  Mioroaeopioai  Society  is  now 
thoroughly  organized,  and  before  many 
daya  will  poaaeaa  a  charter  giving  all  deair- 
able  powera  and  privOegea.  A  short  ac- 
oonnt  of  what  haa  already  been  aooom- 
pliahed  may  not  be  without  intereat  to  our 
readers* 

The  first  oommonioation  regarding  the 
proposed  organization  appeared  in  this 
jonmal  a  abort  time  ago.  This  was  from 
Prof.  Hitohoook,  who  desired  all  who  felt  an 
interest  in  the  project  to  oommanicate  with 
him.  Not  a  single  letter  was  received,  but 
this  was  not  taken  as  an  indication  that 
snch  a  society  conld  not  be  formed.  Aa- 
other  effort  was  therefore  made,  and  on  the 
12th  of  November  letters  were  sent  to 
twenty  gentlemen  known  to  be  interested  in 
microscopy,  and  also  to  be  unconnected 
with  any  existing  society  of  the  kind,  in- 
viting them  to  meet  at  tiie  residence  of  Mr. 
W.  0.  Hubbard,  at  8  o'clock  on  the  evening 
of  the  14th.  Theae  letters  were  signed  by 
R  Hitchcock^  J.  D.  Hyatt,  J.  L.  Wall  and 
W.  0.  Hubbard.  r 

Promptly  at  the  appointed  hour  the  meet- 
ing was  called  to  order,  a  chairman  and 
secretary  elected,  and  it  was  decided  to 
form  the  society  at  once.  At  this  meeting 
there  were  twelve  gentlemen  present,  who, 
with  a  single  exception,  were  convinced  of 
the  practicability  and  advisability  of  this 
course.  Prof.  Hitchcock  had  prepared  a 
draft  of  a  constitution  and  by-laws,  which 
waa  read,  and  the  diacusaion  for  the  few 
succeeding  meetings  waa  almost  exclusively 
upon  theae. 

After  much  conaidacation«  both  by  the 
§oeaeij  and  speciid  committees,  and  very 
material  alterationaof  the  originali  the  oon- 
ititation  and  by-lawa  were  finaUy  adopted 
at  the  laat  meet^  held  Dec^  31. 

The  election  of  offlocn  for  the  year  1878 


waa  held  Dec.  11,  which  resulted  aa  follows: 
Preaident,  J.  D.  Hyatt;  Vice-Pxesidenti  G. 
L  Whitehead;  Oorresponding  Secretary,  A. 
J.  Swan;  Recording  Secretary,  B.  Hitch- 
cock; Treaaurer,  W.  0.  Hubbard;  Libra- 
rian and  Acting  Curator,  D.  B.  Scott.  The 
permanent  committeea  were  appointed  at 
once,  and  the  society  is  now  thoroughly 
organized  and  prepared  for  work. 

The  majority  of  the  membeia  are  gentie- 
men  of  ability  and  energy,  and  are  resolved 
to  keep  up  the  standud  of  the  societyr 
so  that  membership  alone  shall  give  one 
a  recognized  and  honorable  place  among 
mic^oscopists.  It  is  determined  that  all 
charlatanism  shall  be  excluded,  and  nothing 
but  what  is  strictiy  soientiflo  in  character 
shall  receive  attention  or  support.  All 
papers  to  be  read  before  the  society  are  first 
examined  by  the  proper  committee,  and 
become  the  property  of  the  society. 

The  meetings  are  held  on  the  first  and 
third  Fridays  of  every  month.  Hereafter 
notices  of  the  proceedings  will  be  published 
in  the  proper  column  of  this  journal. 

There  is  abundant  room  in  this  city  for 
several  aocieties,  and  we  would  strongly 
recommend  to  such  of  our  readers  aa  are 
interested  in  microscopy,  that  they  affiliate* 
themselves  with  some  one  or  other  of  those 
now  in  existence.  We  also  trust  that  the  kin- 
dred societies  throughout  the  country  will 
extend  to  their  younger  sister  such  cour- 
tesies as  may  lie  in  their  power,  such  a» 
donations  of  materials  and  exchange  of 
papers,  etc.  We  know  that  the  new  sodefy 
has  the  power  and  the  desire  to  redprooate 
liberally. 

We  would  call  the  attention  of  our  socie- 
ties to  the  advantages  of  the  system  adopted 
at  the  laat  meeting  of  the  New  York  Society. 
We  refer  to  the  practical  illuatrationa  of 
working  methoda  given  by  Mr.  Scott  Such 
demonstrationa  are  frequentiy  given  before 
the  membera  of  the  London  aocieties,  and 
also,  we  believe,  before  the  San  Fraaoifloo 
society,  and  we  feel  aanixed  that  nothing 
can  be  done  which  will  tend  move  directly 
to  the  improvement  of  the  yoonger  nem-^ 
bera. 
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Fraudulent  Lenses. 

TN  a  recent  issae  of  the  Medical  Eecardire 
i-    find  the  following: 

Fbaudttuent  liXNSBS. — ^A  deoided  im- 
pression has  been  created  in  scientific  cir- 
cles in  this  city,  by  the  disooyery  that  one 
of  onr  most  noted  opticians  is  in  the  habit 
of  importing  from  Paris  ordinary  com- 
merdal  lenses,  remounting  them  after  the 
English  style,  and  i>alming  off  snch  inferior 
raodnctiQns  as  lenses  of  the  best  maJcers. 
The  frand  was  discovered  by  one  of  onr 
microscopic  experts,  who  was  called  in  to 
evaluate  the  stand,  lenses,  and  oti^er  micro- 
scopic appliances,  left  at  the  dea^  of  a 
physieiaik  of  considerable  pcominenoe  in 
this  city.  The  stand  had  the  name  of  a 
prominent  manafaotnrer.  The  lenses,  sap- 
plied  by  the  same  honse,  were  dnlv  labeled 
with  the  name  of  a  celebrated  maiker,  bat, 
on  testing,  did  not  yield  the  results  of  gen- 
uine Waks  glasses.  Closer  inspection, 
guided  by  the  peculiar  color  of  the  field, 
when  used  with  a  student's  lamp  burning 
kerosene,  led  the  en>ert  to  suspect  that  he 
was  dealing  with  objectives  manufactured 
in  Paris,  it  being  a  fact  familiar  to  experts 
that  objectives  of  Vienna,  Berlin,  Paris, 
London,  or  American  manufacture,  have 
each  their  own  peculiarities  as  concerns  the 
tint  of  the  field,  bv  which  they  can  be  iden- 
tified with  tolerable  certainty.  Subsequent 
inquiry  established  the  fact  that  our  expert 
was  correct  in  his  induction,  and  eventu- 
ated in  the  exposure  of  a  fraudulent  prac- 
tice, that  has  probably  been  carried  out  by 
American  opticians  for  a  long  time. 

The  above  appeared  among  the  minor 
it^ns  of  news,  and,  we  presume,  was 
dipped  from  some  of  the  daily  or  weekly 
papers,  as  it  bears  internal  evidence  that 
the  man  who  wrote  it  knows  nothing  about 
oljectives.  That  any  of  our  ''noted  op- 
ticians "  would  do  what  is  here  alleged  is 
highly  improbable,  and  it  is  equally  im- 
probi^e  that  any  prudent  dealer  would  be 
guilty  of  such  practices,  from  the  simple 
fact»  if  from  no  higher  motive,  that  detec- 
tion would  be  prompt  and  certain.  The 
difforence  between  ''coDuneroial  lenses,"  as 
they  are  called,  and  the  objectives  of 
Qnmow,  Oimdlach,  Spencer,  Tolles^  Qeorge 
Wales,  Wmiam  Wales»  and  Zentmayer,  is 
ao  great  thai  no  person  could  own  a  ''^x>m* 
meroial"  iei)s  •  week,  and  read  any  ele- 
mentaiy  work  on  the  miorosoope,  without 


finding  out  that  his  objective  was  not  up  to 
the  mark.  In  that  case  it  would  be  sent 
back  to  the  maker  for  readjustment,  and 
the  fraud  would  be  sure  to  be  detected. 

In  our  ''Practioal  Hints  on  the  Selection 
and  Use  of  the  Microscope,"  we  described  a 
somewhat  similar  fraud  which  has  long  been 
in  practice.  We  allude  to  the  custom  which 
some  dealers  adopted  of  mounting  these 
French  triplets  after  the  American  fashion,, 
and  selling  them  as  Iheir  owk  In  this  way 
they  obtained  a  high  price  for  the  extra 
brass  work  and  boxes,  and  as  the  lenses 
were  sold  as  second  or  third  quality,  they 
were  not  liable  to  be  compared  with  the  ob- 
jectives of  any  of  our  noted  makers.. 
Fortunately  the  extremely  low  price  at 
which  really  good  objectives  by  American 
makers  may  now  be  obtained,  has  rendered 
this  business  unprofitable.  When  a  com- 
mon-place quarter  cost  forty  or  fifty  dol- 
lars, these  revamped  triplets  could  be  easily 
sold  for  |15  to  $20.  Now,  however,  when 
an  objective  which  will  resolve  the  F,  An^ 
gtdatum  by  central  light  can  be  had  for  $15, 
there  is  no  room  for  speculation  in  this  direc- 
tion. 

While  on  this  subject  of  fraudulent 
lenses,  we  may  note  a  curious  case  which 
once  came  under  our  notice.  A  gentleman 
purchased  a  quarter-inch  objective  from  a 
young  optician,  who  sold  it  as  his  own  pro- 
duction. It  was  a  pretty  fair  lens,  and 
brought  a  good  price.  An  accident  hap- 
pened to  it,  however,  and  it  was  placed^ 
with  some  other  things,  in  the  hands  of  a 
well-known  maker  for  repairs.  What  was 
the  surprise  of  the  latter  to  find  that  it  was 
one  of  his  own  old  lenses,  which  had  been 
transferred  to  new  brass  workl  In  this  case 
the  young  workman  was  evidently  animated 
with  a  desire  to  obtain  credit  for  an  honor 
which  did  not  belong  to  him.  Such  a  fraud 
would  be  detected  only  by  the  merest  acci- 
dent^ because  in  the  case  of  repairs  being 
needed,  tiie  rule  is  to  retam  the  objective 
to  the  maker.  No  microscopist  would 
think  of  consigning  a  valuable  lens  to  the 
hands  of  any  one  except  the  man  that  made 
it|  and  very  few  of  our  optidaas  will  touch 
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the  objeotives  of  other  parties.  In  this 
ease,  however,  the  putative  maker  was  not 
of  snoh  repute  as  to  compel  the  following 
of  the  role  in  his  ease,  and  as  other  things 
were  going  to  a  "noted  optician*"  the  lens 
went  with  them,  and  was  immediately  de- 
tected. 

■  a  ■ 

Bioloi^  I  mih  Prelndet  on  Onmni  Brenti.  Bj 
Joseph  Oook.  Three  eolored  plfttei  ftfker  Beale 
«Dd  Frey.    Boston:  Junes  B.  Osgood  k  Oo. 

Thisbookwill,  of  ooarse,from  its  Tery  tllle,«t- 
tnot  the  attention  of  the  readers  of  this  JoonuJ, 
who  wUl  doubtless  be  led  to  suppose  that  they  will 
here  find  a  work  In  which  the  sdenoe  of  Biology 
is  popnlariaecL  In  this,  however,  they  will  be  niis- 
tsken.  Asa  sonroe  of  informatton  on  biological 
snbjeots,  the  book  is  entirely  worthless.  Kr.  Oook 
has  evidently  had  no  sdentiflo  training ;  he  has 
been  educated  in  the  old  dassicsl  rot,  and  supposes 
that  he  can  oram  for  a  lecture  on  biology.  Just  as  he 
would  for  an  essay  on  some  literary  topic,  and  the 
result  is  a  curious  caricature  of  sdence.  His  entire 
want  of  soientiflo  trahiing  is  shown  hi  bis  objec- 
tions to  Huxley's  drawings  of  the  Eocene  horse. 
For  the  purpose  of  maUng  them  visible  to  a  numer- 
ous audience,  Huxley  had  them  drawn  on  a  large 
scale;  Mr.  Cook  objects  that  the  Eocene  horse  was 
not  larger  than  a  fox,  forgetting  that  even  if  this 
were  the  case,  the  gap  (so  fltr  as  mere  size  is  con- 
cerned) between  the  Eocene  horse  and  some  of  our 
ponies  is  not  greater  than  that  between  these 
ponies  and  the  elephantine  dray-horses  of  London 
and  liTcrpool.  Tet  who  would  deny  that  either 
the  ponies  or  dray-horses  are  horses? 

Snoh  illogical  statements  are  CTldently  due  to 
the  fact  that  Mr.  Oook  is  a  partisan  of  the  most 
noxious  type.  He  has  entered  into  what  he  and 
some  others  are  pleased  to  call  the  conflict  between 
science  and  religion,  blind  to  the  fact  that  there 
can  be  no  conflict  between  science  and  religion, 
whateyer  bickerings  there  may  be  between  so-called 
sdentiflc  men  and  theologians.  Such  bickerings  do 
not  effect  either  true  sdence  or  trae  religion,  but  it 
happens,  unfortunately,  that  they  firequenUy  place 
the  adyocates  of  certain  theological  tenets  in  a  very 
anomalous  position.  When  a  silly  and  ftmatical 
bishop  advises  the  congregations  under  his  charge 
toreAisethe  ordinary  hospitalities  to  a  stranger 
and  foreigner,  his  conduct  is  certainly  neither 
religions  nor  Christian.  And  whan  the  editor  of  a 
prominent  religious  journal  hurls  his  anathemas  at 
a  sdentiflc  teacher,  and  the  latter  adopts  the  Bible 
precept,  and  refuses  to  return  railing  for  ralUng, 
but  eontrarfwise  blessing,  It  wtfttM  seem  to  a  mere 


looker>on  that  the  sdentlflc  man  is  in  reality  a  bet- 
ter Christian  than  the  religious  e^tor.  Mr.  Oook, 
by  the  pungenoy  of  hla  language,  adds  to  the  bit- 
terness with  which  these  two  parties  regard  each 
other,  whUe  by  the  weakness  of  his  arguments  he 
must  lead  every  thoughtful  scientific  man  to  con- 
clude that  the  cause  which  he  (Oook)  advocates  is, 
to  say  the  least,  based  on  a  very  insecure  founda- 
tion. 

This  book,  however,  may  teach  the  thoughtftal 
man  two  very  important  lessons— lessons,  it  Is  true, 
which  Kr.  Oook  did  not  hitend  to  teach,  but  which 
for  all  that  are  none  the  less  pointedly  enforced. 
The  first  Is  that  the  mere  excitement  and  unbridled 
enthusiasm  of  so-called  revivals  are  dangerous 
guides*  Mr.  Oook  has  been  engaged  in  one  of 
these  revivals  in  whlsh  his  lectures  have  been 
greeted  with  the  most  rapturous  applause,  an  ap- 
plause which  has  so  far  Intoxicated  him  that  he  has 
not  been  able  to  resist  tho  temptation  to  embody  In 
his  printed  volnme  those  parenthetioal  expressions 
which  are  appropriate  to  second-rate  politlcali 
speeches  only.  Kay  more,  he  has  been  made  an  idol 
by  Toung  Hen's  Christian  Associations,  who  have 
hailed  him  as  a  defender  of  )he  fsitb,  and  every 
religious  journal  that  we  have  seen  has  conamended 
his  work.  And  if  father  evidence  of  the  extent  to 
which  the  masses  have  been  carried  away  wero 
needed,  we  have  it  in  the  fact  that  a  man  in  Western 
New  York,  who  is  evidently  more  remarkable  for 
xeal  than  for  knowledge,  has  paid  this  man  Oook  a 
liberal  fee  to  deliver  a  course  of  firee  lectures,  before 
a  theological  seminary  1  Now,  the  joke  is,  that  if 
these  same  young  men  could  only  understand  what 
Oook  writes,  they  would  know  that  the  book  before 
us  contains  matter  as  thoroughly  hostile  to  the 
Christianity  which  is  held  alike  by  Boman  Catholics,  « 
Baptists,  Episcopalians,  Methodists,  Presbyterians, 
etc.,  as  the  writings  of  Strauss  and  Benanl  If  toe 
had  written  pages  116,  116  and  117  of  this  book 
and  published  them  in  this  journal,  every  preacher 
and  every  Toung  Men's  Christian  Association  in  the 
country,  that  thought  it  worth  while  to  notice  us  at 
all,  would  have  held  us  up  to  execration  as  an  in- 
fidel and  an  atheist  1  This  Is  no  overdrawn  picture, 
for  on  these  pages,  Oook  offers  Parthenogenesis,  or 
the  wett-kaown  faot  that  amongst  bees  and  some 
other  Inseots,  virgin  mothers  produce  yonag,  as  a 
possible  explanation  of  the  Incarnation  1 1  And  yet 
Toung  Men's  Christian  Associations  welcome  him 
to  their  platforms,  and  the  members  crowd  to  hear 
him,  though,  let  us  hope,  for  oonsistency's  sake, 
not  to  understand  him. 

The  second  lesson  is  OBs  wfatehlsstlll  more  Im- 
portant, and  irtdch  has  often  been  Insnloatedln  these 
pages.  It  Is  that  the  only  road  to  sound  sdentifio 
knowledge  lies  through  hard  and  earnest  pracUoa^ 
toorfe.  No  man  can  acquire  a  uaefbl  knowledge  of 
biology  by  merely  reading'  BSale,  or  Huxley,  or 
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A^aoiz.  A  few  months*  stMd^  work  with  a  micro- 
•oope,  imder  proper  'gnldftnoe,  eren  Ihongh  the 
inekniment  be  %  poor  one,  will  glte  e  dearer  know* 
Mge  of  the  edenoe  of  Uology,  tad  a  nare  Intimftte 
MqaOatMieewifthltBliMteMid  prinolplee  than  een 
be  obtained  b7  reeding  aU  the  booki  in  the  Boeton 
Atheaaom,  whiehMr. Oook  is  w  fond  of  eaUing 
hiilibraxj. 

The  day  la  past  when  sdenoe  eonld  be  atodied 
aatiifaotorily  in  the  aloorea  of  a  library  withont 
piaotlod  WQik.   Thoie  who  think  otherwiae  had 

better  retire  to  the  deiatera  and  abbesra  of  the  mid- 
dle 


A  cheap  reprint  miuit  therefore  proTO  acceptable  to 
many. 

The  artlde  by  Boas,  aa  reprodaoed  fa&  the  Tolome 

before  na,  la  remarkable  for  fta  eleameea,ita  ahn- 

p]iaity,aDditadhreetneaa.    Itlanotdiilloaltio  im- 

deratand,  and  he.whoidliy  aad  dear^  imdarataQda 

it  mut  hate  a  psetljy  fair  Ibqudatioii  lor  a  ttumwgh 
knowledge  of  the  mleroaoope. 


'Wttter,  ita  UMate.  n<ypertlea  and  Im- 
paiitteai  with  Original  lOameoiiMil  Dtawtaga/oC 
the  Ornnio  Bepodt.  By  John  Idchels,  author 
of  *'Tbe KloioBOope  andlta  Kfdnterpretationa,'* 
eteu,  etok.  eto. 

Thia  pamphlet  ia  intended  piimarily  to  adfoeale 

the  nae  of  inters  in  the  pnrlfloatlon  of  water.    Mr. 

Miohda  baa  drawn  not  only  npon  hia  ownobaerta- 


1imt»puitm. 


A^Uf'f^^^y^  Aittaioisr  JovaaiL  or  Kmoeoovr 
doeijBot  hdd  hhaadf  reifimalhletor  oylntas erfMsIa 

Angular  Aperture  Once  Xore. 
JBlcL  Anu  Jour,  JUt^rotocspy— The  diaouadon 
between  Prol  Hitoboook  and  myaali;  whioh, 
during  the  last  few  months  you  have  dona  us 


ttoM.  bat  npoa  the  Moordefl  rMolto  pnbBihad  by  ih«  honor  to  print,  8e«ma  to  IwTa  bMoma  aome- 


BO  ndflroaoope,  howerer,  to  cbOTlnoe  any  person  of 
OKdinaiilydeUeatdtaatea  that  the  water  anpplyof 
moat  of  our  dtiea  raqnirea  fliofongh  pniiflcation 
beftseitoan  be  fit  for  driidiog  or  oooUng  puN 
poaea.  Oacefnlinspeotion  with  the  naked  eye  alone 
win  prore  that.  The  great  danger,  howeyer, 
arisea,  not  from  organiams  which  can  be  detected 
b7  the  mioroaoope,  bat  ih>m  aolnble  matter,  which 
nothing  but  the  teats  of  the  chemist  can  diadoae. 
Howfkr  theiilterB  which  Kr.  Hiohda  adyooatea 
will  remore  theaeimpnritlea,  we  are  unable  to  aay, 
aa  the  eonalmotion  off  the  filter  is  not  explained. 
Mr.  Miohds  has  done  a  good  work,  in  eaUing  at- 
tention to  the  neoesdty  for  pnrifloation,  though  it 
if  bnt  fair  to  him  to  say  that  he  has  not  undertaken 
to  phiy  therdle  of  an  alarmist. 


The  Hleaweeflpe.    Bdag  the  Artlde  Oontiibnted 

by  Andrew  Boas  to  the"  Penny  OydopiBdiai]*  pub- 
lished by  the  Sodety  for  the  Diif  adon  of  u  seftd 
Knowledge.  Vally  illustrated.  Price  76  oenta. 
New  York :  Indnatrid  PdiUoation  Company. 

The  name  of  Andrew  Boss  will  oyer  remain  indis- 
•olnbly  associated  with  the  greatest  Improyement 
thus  fur  made  in  the  componnd  mioroscope,  and  his 
papers  in  the  *' Tiransaotlons  of  the  Sodety  of 
Alts,"  and  the  "  Penny  OydopfBdia,"  must  dways 
poaseaaadeephbtoiiod  fakterest.  £i  addition  to 
this,  however,  they  poasess  a  pcaotieal  value  whioh 
notes  them  of  gseaiimportaaee  to  eyery  stnteit 
ofateosoopy.'  AE oar  aiostiinportant  test-books 
--Oaipeuter,  Hogg.  Brooke^  etei-^ieliar  the  atudent 
tothepHwraof  Bossftxr  more  complete  informa- 
tion. Unfortonatdy,  howeyer,  they  are  inaocesai- 


<  <  ohangea  base  "  so  often,  that  it  would  bother 
a  streak  of  lightning  to  oatoh^muoh  less  cor- 
ner him.  Be  this  as  it  may— And  perohanoe  he 
might  return  the  oompiiment,  I  oan  only  say 
that  I  have  endeayored  to  stick  to  the  points  at 
issue— the  merits  of  high,  as  compared  with 
low  angles,  I  haye  attempted  to  set  fbrth  from 
a  prodiooZ  standpoint,  being  tolerably  f^uniliar 
with  the  use  of  either  style  of  glass. 

I  haye  tried  my  best  to  haye  Prof.  Hitoboook 
examine  high-angled  glaases  for  himself,  and 
report  results,  but,  as  your  readers  are  aware, 
fh>m  his  own  assertions,  Prot  Hitoboook  does 
not  olaim  aprodical  knowledge  of  them,  and  as 
a  matter  of  course  he  cannot  see  what  that 
*<handling'*(of  whichit  will  do  so  well  <«to 
talk  about  before  an  aadienoe'*)  amounts  to. 
Of  a  piece  with  this  oomes  his  statements  that 
such  and  such  podtions  of  my  own  are  '*  not 
proyed,**  and  that  before  he  aooepts  them  he 
<*mustJbnoioioAy.'' 

I  submit:  that  ttie  only  posrible  method  of 
oonyinoing  Prol  Hitoboook  will  be  the  practi- 
cal one,  in  this  instance,  howeyer,  quite  {m- 
praotioable,  to  wit:  ''two  (or  more)  hours  eon- 
joMiy  oyer  the  tube,"  or  until  he  shall  haye 
done  me  the'  honor  to  adopt  my  suggestion, 
and  experiment  with  the  high  angles  for  him- 
self; in  the  latter  case,  obyioudy,  he  ou^t  not 
to  expeot  first-dass  results  from  the  wide 
angles  until  at  least  he  shall  have  learned  that 


Uetothe  m^ority  of  mloroscopists,  being  locked      _  

np  hi  expendye  works  whioh  are  new  oat  of  print.  MNnetfaing  is  due  to  «*  handling."   IrspaatthAt 
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until  one  or  the  other  expedient  is  adopted,  we 
might  oontinne  the  present  disonssion  nntil 
doomsdsj,  end  on  my  pert  witho«t  ft  yestlge  of 
Any  ohanoe  of  convineing  Pjrof»  ffltehooeh.  I 
theMfoiB  offn  the  fdUoniag  bdti  xmsmAM  bj 
ynf  of  olosiiig  m  eoAtnyveisf  wUeh*  Ia  the 
nstoreoftfalsgseaiuMl  leed  to  say  fixed  re- 
sults. 

Prol  mtohooQk  §At,  '*^Why  stniii  m  one- 
inoh  to  see  80,000  lines  to  sa  laoh,  vitha  deep 
eye-pieee,  when  the  h»lf-l»eh  woiAi  A>  the 
same  work  without  being  pressed  so  hardr 

Well,  let  nsstiip  things  *< stark  nsked,**  and 
ilnd  out  "why.**  Fifst,  with  ^einohlgel 
better  dednitioii;  seoond,  longer  working  dis- 
tance; and,  third,  beoaose  the  inoh,  with 
'*deep  eye-piedx^  **  is  not  pressed  so  liard  as 
the  half-indh— and  this  is  my  reply  to  Prof. 
Hitehoook.  As  a  matter  of  ooorse  he  will  oome 
baok  at  me  with  the  stereotypiid  assertfon  <«I 
most  know  why.**  He  says,  too,  *<  Until  his 
(my)  expexlments  are  published  and  sntj^^^ 
to  pabUo  examination  they  are  not  to  be  ac- 
cepted, etc.**  Well,  by  the  laws,  my  experi- 
ments hav  Uen  both  published  and  suljected 
to  public  examination.  But,  unfortunately^ 
Prof.  H.  wasn't  there  I    Note  that 

Further,  I  now  propose  to  put  the  inch  and 
half-inch  to  a  practical  test  Thus,  let  Prol 
Bodgers,  of  Dambridge,  rule  a  band  of  40,000 
lines  to  the  inch,  and  let  Prol  Hitchcock  count 
them  if  he  can  with  a  low  half  inoh  (say  of  iff*). 
I  hasard  the  prediction  that  he  will  ftil,  and 
furthermore,  that  I  will  be  enabled  to  count 
them  withan  inch  of  i6°.  I  am  ready  forsnch 
test  in  any  shape  that  Prof.  Hitchcock  may 

suggest 

To  get  back  to  our  *  moutons.'  When  I  stated 
30,000  as  the  limit  for  definition  of  the  inch,  I 
held  a  good  large  margin  (to  swear  by)  ia  re- 
serre.  This,  as  the 30.000  was  ''millions"  as 
tu  as  establishing  my  point  was  concerned, 
now  that  the  readers  of  this  journal  have  got 
«Lsed4o  the  •'SO'*  dot,  I  will  add  that  I  haye 
no  trouble  in  seeing  the  40,000  band  of  a  fiod- 
gei^s  tesi-pls.te,  and  most  beaatitelly  ruled  they 
are.  Here  is  an  added  strsin  of  ten  thousand 
on  the  inch,  bat  it  is  as  good  as  eyer  J  (One  of 
these  days  I  must  give  your  readers  a  descrip- 
tion of  sa  exquijdtely  ruled  plate,  up  to  30,000 
to  the  inchtand  by  the  same  taleated artist) 

But  to  business.  I  haye  as  fine  a  half-inch 
of  38^ as  I  ha««  oyer  seen,  agtes seieoted  with 


much  oare,  haying  tpvai  considerable  time  ia 
making  the  selection,  so  as  to  haye  the  yery 
best;  for,  belt  kaowa,  I  somfttme*  (act  oftea) 
have  use  tejast  this  soctof  glass.  WeU,  aov, 
this  *>fi^-*ii^h  has  sharlar  wklag  dlstaaoe^ 
aad,  as  a  matter  of  oooiae,  leas  peaetratfoa 
thaa  has  tte  Inoh  of  4S^,  while  the  last-aamed 
inch  of  46^  has  mueh  the  SHparlor  cMtMoik 

Kow,  I  am  perfect^  acquainted  with  the 
"poiats"  of  these  two  objeotiyes,  and  oaa 
make  either  pat  its  "bsst  foot  foremost" 
(heaoethe  "handling"  may  be  ooaated  oat) 
Both  are  niy  owa,  aad  I  eaa  at  will  uss  the  oae 
that  I  prefer.  Whieh  would  Pro!  mtohoook 
useanderthe  same  efioaaistaaoesf  Or,  leav- 
ing the  Profassor  oat  which  would  the  reader 
elect?  Which  glass  would  be  '^straiaed"  tho 
mostf 

Prof,  ffitobeock  reminds  his  readers  that  he 
has  "already  admitted  to  Prol  Smith  that 
Tojles  aad  Speaoer  are  making  woaderftd 
glasses^  eto."  Te^  so  be  did,  but  he  pat  a 
fenoe  rouad  them ;  thus  he  adds  "  bat  fi>r  raio- 
{fittonsM^.*'  WheaProl  Hitohoock  shall  be- 
come as  well  aofuaiated  with  the  work  of  Spea- 
cer  aad  Tolles  as  are  others,  thatfeaoe  will 
step  down  and  oat  I  accept  ao  loop-hole,  but 
staad  to  the  positions  heretofore  assumed,  to 
wit  tiiat  the  above  named  glasses  are  not 
equaled  for  "  any  and  all  work,"  as  set  forth  ia 
my  last  paper. 

Kow  about  Dr.  #ohnsoa*s  showlag  the  19th 
band  as  an  opaqne  object  ia  the  year  1373  or 
theresbouts.  Here  is  a  legitimate  chaace  to 
try  oa  Proil  Bltchoock*s  coaditioai^  to  wit: 
Were  Dr.  ^ohasoa's  experimeats  with  the  19th 
band  pablished?  (as  were  nj  owa).  Agaia, 
were  they  "sabieoted  to  public  examiaa- 
tioa?"  (as  were  a^  owa).  Let  the  Pro- 
fessor's rule  work  both  ways.  Meaawhile  I 
aow  assert  aad  kaow  whereof  I  allrm,  that  a 
Powell  Jb  Lealand  1-lOth  of  1372  cannot  be 
forced  to  nhow  the  19th  band  hf  lamplight  la 
general,  I  don't  propose  to  aooept  anything 
done  with  the  19th  band  five  years  ago,  as  com- 
parable with  w^t  Is  being  done  in  1877. 
▲gain,  all  who  haveaeea  the  19kh  bead  as  dis- 
played with  the  daplex  aad  modified  Beck 
ilkoniaatet,  instantly  adailt  that  i»r  woadvoos 
delicacy  of  definition,  the  total  absence  of  the 
"ghost "  of  a  diAractioa  line,  all  olher methods 
of  illumination  (by  artificial  light)  are  simply 
"aewhese."   And  fturthet,  that  ai^  attempt  at 
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photognpliing  these  wonderfal  lines  has  been 
bat  spprozixnatiye.  To  be  more  definite,  the 
beet  photograph  of  the  19th  band  yet  made  is 
rimpTy  a  oaricature.  Kerertheless  it  is  wonder- 
fal that  Ck>L  Woodward  has  succeeded  as  well 
as  he  has,  and  his  photographs  are  the  best 
that  I  hare  seen. 

A  word  as  to  the  mathematical  tables.  There 
oan  be  no  possible  objection  to  these,  when  (its 
my  chance  to  say  ''when**  now)  ^hey  agree 
▼ith  obvious  fads;  they  are  objectionable  when 
they  are  not  in  accord  with  facts.  I  stand 
ready  to  accept  truth  in  any  form;  ditto  to 
repel  error.  Now  the  facts  are,  that  from  a 
mathematioal  standpoint  the  limits  of  Tision 
bare  been  erroneonsly  <*set*'  again  and  again. 
I  simply  protest  against  fighting  facts  with 
mathematics — simply  this,  and  nothing  more. 

In  drawing  towards  the  dose  of  this  article, 
I  desire,  as  (qtropos  to  the  qnestion  at  issue  to 
state  a  little  bit  of  personal  experience,  Tiz: 
About  a  year  ago,  a  gentleman,  a  professor  oc- 
cupying a  responsible  position,  gaye  me  a  earU 
hUxndis  to  proTide  him  with  a  medium  power 
lens.  He  was  particular  to  state  that  he  was 
engaged  in  histological  studies,  and  wanted  the 
glass  for  such  and  similar  purposes.  In  re- 
sponse, he  was  fiimished  with  a  l-6th  duplex. 
Last  summer  he  Tlsited  me  during  his  yaca- 
tion,  and  became  my  pupil.  He  was,  of 
oourse,  an  apt  scholar,  and  quick  to  learn.  He 
spent  with  me  weeks  in  acquiring  the  manipu- 
lations of  this  glass,  and  became  quite  wpert. 
When  he  left  me  he  said,  **I  haye  now  learned 
pradieaUy  what  was  done  for  me  in  the  selection 
of  the  objeetiye,  which  I  now  prise  more  than 
eyer,  and  it  is  astonishing  how  much  is  due  to 
the  handling.  I  had  no  idea  of  it."  A  few 
weeks  ago  he  wrote  me  that  he  was  doing 
finely  with  the  duplex,  and  had  succeeded  with 
it  in  tracing  structure  (histological)  that  could 
not  possibly  haye  been  seen  with  any  low-an- 
gled glass.  Further,  that  the  yery  best  makes 
of  the  low  angles  were  constantly  within  his 

reach. 

• 

Kow  it  is  a  tact  that  before  I  furnished  this 
gentleman  with  the  duplex,  he  was  as  fully 
committed  in  fayor  of  low  angles  as  Prof. 
Hitchcock  can  be;  but  unlike  Prof.  H,  he  com- 
menced the  study  of  the  high  apertures,  and 
with  the  sure  results  aboye  narrated.  His  ad- 
dress will  be  ftimished  to  any  one  desiring  it. 

Prot   Hitchcock  says  something  (I  quote 


from  memory)  about  "accepting  defeat  in  a 
becoming  manner."  I  desire  most  earnestly  to 
adyertlse  the  fiact  that  it  is  not,  has  not,  been 
any  part  of  my  purpose  to  "defeat"  Prof. 
Hitchcock,  and  as  I  haye  understood  the  gen- 
tleman from  the  yery  onset,  he  is  not,  nor  has 
he  been,  in  a  position  to  suffer  defeat  He 
simply  wants  the  fkcts,  and  I  haye  endeayored 
to  furnish  them,  and  if  so  be  that  any  good  has 
been  brought  about  by  this  discussion,  your 
readers  are  quite  as  much  indebte'd  to  Prof. 
Hitchcock  as  to  any  one  else. 

In  conclusion,  I  return  Prof.  Hitchcock  my 
sincere  thanks  for  the  courteous  and  gentle- 
manly consideration  he  has  eyer  extended  me. 
It  has  been  my  intention  to  reciprocate,  and 
with  the  hope  that  I  haye  been  in  a  measure 
successihl,  and  with  the  kindest  feeling  towards 
Prof.  Hitchcock,  to  you  Hr.  Editor,  and  to 
your  many  readers,  I  remain  sincerely  yours, 

J.   EdWABDS  SlOTH, 

Professor  Histology  and  Microscopy. 

SomodopaOUe  Momiial  odUge,  Qevdand,  0., 
December^  1877. 

NoTB.— In  your  October  number,  page  132, 
an  obyions  error  occurs.  For  "what  was 
known  as  a  high-angled  1-lOth  of  18CP  ten 
years  ago,"  read  "  130°  ten  years  ago,"  etc. 

J.  E.  S. 


-•-^ 


Bighthfl  and  Tanths  vs.  Fiftieths. 

M,  Am,  Jour,  ificrosoopy— Beferring  to  the 
paper  read  by  Mr.  H.  0.  Hyde  at  the  regular 
meeting  of  the  San  Francisco  Microscopical 
Society,  on  the  eyening  of  Dec.  6, 1  find  it 
stated  that  the  details  of  the  search  made  by 
Messrs.  Drysdale  and  Dallinger,  in  their  inyes- 
tigationson  the  life-history  of  monads,  "were 
only  successfUly  compassed  by  the  use  of  the 
1.25th  and  l-60th  object  glasses  of  Powell  & 
Lealand,  with  eye>pieces  giying  powers  from 
2,600  to  5,000  diameters." 

Now  the  official  reports  of  Messrs.  Dallinger 
A  Drysdale  (see  the  London  Monthly  Mvoroscop- 
ieai  JoumoU)  expressly  state  that  the  most  diffi- 
cult portions  of  their  labors  were  only  accom- 
plished by  the  use  of  a  Powell  A  Lealand  new 
l-8th,  and  that  with  this  new  glass  they  suc- 
ceeded in  demonstrating  structure,  yrhiok  had 
totally  defeated  the  l-fiOth. 

It  is  a  wonder  that  Hr.  Hyde,  whom  we  ail 
know  as  a  talented  gentleman  and  a  dose  ob- 
ssryer,  riiould  thus  haye  got  tUngs  mixed. 
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DoabtLesB  he  will  not  olyeot  to  the  aboye  oor- 
reotion. 

Those  who  ooneolt  the  London  MicroaeopUsal 
Journal  will  find,  too,  that  Meeen.  Dallinger 
and  Bryedale  farther  easert  that  with  the  new 
Powell  &  Lealand  l-8th  they  alao  saw  An^pfd- 
pleura  PeUucida  resoWed  into  dots.  Farther, 
by  consnlting  the  old  files  of  said  jonmal,  it 
will  become  apparent  that  I  aanonnoed  three 
years  previonsly,  in  the  said  Monthly  Microseop- 
ioal  Jovmal  that  I  then  and  thns  saw  A.  FeUu- 
cida,  nsiDg  a  Tolles  three-system  1-lOth,  made 
for  me  in  1869. 

The  abore  faots  are  signifloant.  Firsts 
Messrs.  Dallinger  and  Drysdale  fhlly  sustain 
the  position  which  I  had,  almost  single 
handed,  taken,  and  have  maintained  in  every 
instance  where  oomparisons  ooald  be  made 
"  ooi^oinUy  OTer  the  tube,*'  to  wit,  that  the 
rery  best  results  are  to  be  had  with  high-angled 
glasses  of  medium  fooal  lengths.  Secondly, 
that  it  is  quite  unnecessary  for  Americans  to  go 
or  send  abroad  for  as  fine  object-glasses  as  are 
made. 

By  the  way,  Mr.  Editor,  that  San  Francisco 

Society  is  a  live  institution.    Would  that  we 

had  more  just  such.         J.  Edwajids  Sioth. 

HamoBopcUhic  ffospUal  College,  Clevelatdf  0., 
December,  1877. 

[We  belieye  that  Messrs.  Drysdale  and  Dal- 
linger also  saw  the  same  structure,  which  was 
inyisible  under  the  l-50th,  by  a  1-lOth  of 
ToUes.  We  hare  giren  a  general  statement  of 
the  present  Yiews  of  our  best  microsoopists  on 
this  subject  in  the  new  edition  of  our  little 
book,  ''Practieal  Hints  on  the  use  of  the 
Microscope,**  page  90.  The  paper  by  Mr.  Hyde 
did  not  accompany  the  report  sent  us  by  Mr. 
Kinne,  and  so  we  are  unable  to  publish  it. 
The  enlarged  space  now  at  our  command  will 
enable  us  to  do  taH  justice  to  all  papers  and 
reports,  and  we  hope  that  the  secretaries  of  our 
different  societies  will  promptly  forward  them. 
— £d.  Am.  Joub.  Mia] 


A  Oorrootion. 

JBi.  Am,  Jowr,  Werosoopy^Feaaii  me  to 
correct  an  error  into  which  Prof.  J.  E.  Smith 
has  falles,  in  his  letter  in  your  December  num- 
ber, in  reference  to  the  scale  on  body  and 
vernier  on  limb  of  microscope. 

Prof.  Smith  has  bean  misinformed;  *<the 
President  of  the  Dunkirk  society"  did  not 
''adopt  Mr.  FeU's  plan,"  bat  devised  it  him- 


self; as  a  part  of  the  plan  of  a  new  microscope 
stand,  which  he  has  had  oonstmctedfor  him  by 
Mr.  Tolles.  The  object  held  steadily  in  view 
in  the  designing  and  oonatruotion  of  this  stand 
being  to  prodooe  an  instrument,  which,  while 
combining  the  highest  qoalitiea  desirable  for 
ordinary  work,  should  also,  without  unneces- 
sary complication,  provide  means  for  the  study 
of  the  optical  qualities  and  properties  of  eye- 
pieces and  objectives. 

The  object  of  the  scale  and  vernier  device  is 
to  determine  readily  the  working  distance 
(anterior  conjugate  focus)  of  objectives,  from 
which  to  calculate  their  angular  aperture  by 
Wenham's  triangle  method,  for  comparison 
with  the  results  of  other  methods,  and  grew 
naturally  out  of  certidn  studies  upon  angular 
aperture.  In  practice  it  has  proved  useful  for 
this  and  other  purposes. 

Oxo.  £.  Bllokham, 

Dunkirk,  N.  T,,  Dec  20.  1877. 


lActic  VeraLsnt. 

Bi,  Am,  Jour,  Microtcopy—li  seems  almost 
a  hopeless  task  to  undertake  the  correction  of 
the  numerous  errors  and  misstatements  occur- 
ring in  the  various  magaaines  and  papers  in 
regard  to  fuugi,  and  the  writer  usually  leaves  it 
to  those  more  competent  than  himself.  But  a 
very  remarkable  statement  occurs  in  the  arti- 
cle *  *  The  Brewer's  Microscope, "  (taken  from  the 
Eni^h  Meehanio)  in  your  Oct  number,  which 
he  regrets  to  see  dreulated  among  the  micro- 
soopists of  the  United  States  without  correction. 

The  witter  of  that  article  speaks  of  the  lac- 
tic ferment,  PenicUlium  glaucum.  Now  the 
lactic  ferment  is  quite  different  from  the  com- 
mon blue  mould  known  as  P.  glaucum,  or  more 
correctly  P.  omstaoeum,  and  was  described  as 
early  as  1857  by  Pasteur,  who  first  demon- 
strated its  nature,  and  who  says  that  "its  ex- 
amination with  the  microscope  scarcely  enables 
us  to  distinguish  it"  The  description  given  a 
few  lines  below  is  very  good,  in  (act  the  very 
same  words  can  k>e  found  on  page  199  of  Schui- 
zenberger's  popular  work  on  fermentation. 

In  almost  the  next  sentence  he  describes  it 
as  '*  a  long  eel-like  organism,  tossing  aside  any 
yeast  globules  with  which  it  may  come  in  con- 
tact" The  writer  has  frequently  seen  them, 
both  near  and  in  contact  with  yeast  and  milk 
globules,  and  never  saw  any  such  performance, 
and  from  the  disparity  in  size,  would  as  soon 
expect  to  see  a  rat  toss  a  terrier. 


JOURNAL  OP  inOBOSCOPT. 
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A  UtUe  farther  oa  he  M^rt:  *<A  person  once 
Ikmiliar  with  this  oiganimn  soon  detects  nnm- 
ben  of  them,**  which,  considered  in  conneetion 
with  the  preceding  assertion,  and  the  copied 
dMoription»  leads  one  to  infer  that  the  party's 
stndieH  hsTc  been  ftom  the  books,  to  the 
neglect  of  his  microscope,  for  to  be  seen  they 
moBt  be  looked  for  oarefolly,  and  with  a  high 
power. 

To  retnm  to  Penioillinm.  It  is  a  well-known 
fact  that  the  spores  of  this  and  other  moolds 
have  the  power  of  exciting  alcoholic  fermenta* 
tion  iriien  growing  stibmer^  in  iSaooharine 
schitions,  and  it  has  been  asserted,  by  two 
eminent  mycologists  (Berkeley  and  Hoflknann) 
that  yeast  is  nothing  else  bnt  an  imperfectly 
deyeloped  penioilliam.  While  this  is  not  gen- 
erally admitted,  it  is  trae  that  the  peculiar 
growth  of  the  submerged  mould  is  hardly  to  be 
distinguished  firom  true  yeast  by  a  miorosoop- 
ioal  examination. 

The  writer  of  this  has  not  the  slightest  prac- 
tical knowledge  of  brewing,  or  any  doubt  of  the 
general  correctness  of  the  article,  but  having 
in  times  past  lost  many  hours  of  precious  time, 
and  experienced  grievous  disappointments, 
from  just  such  little  misstatements,  writes  to 
save  others  ftom  the  same  experience. 

Chicago,  Nov.  5,  1877.  E.  B.  Stuabt. 

•  •  > 

T&AHSAOTIOirS  OF  SOdETIXS. 

NoTS.— It  wlU  ftfford  OS  great  pleMore  to  pnbliah  notei 
of  tho  XnuiMotioni  of  any  of  our  lUeroioopioAl  SooletiM. 
The  llmitod  Bpeoe  et  our  oommand  proolndM  the  ia- 
Mrtion  of  iengtlieiidd  Moonnts  of  moro  buiineM  datalU. 
We  viih  It  also  to  be  dUtinetly  understood  that  thaae 
reponi  are  pnbllahod  aa  raoeiTed  from  the  Beoretariaa 
ot  thadUbreotBooletlea,  and  the  Journal  la  not  to  be 
held  In  any  wiae  reaponaible  for  unj  itatementa  con- 
taned  tliereln. 

Uvw  Trnrk  Hievoeeopleftl  8oeleiy«— A  regular 
meetiog  of  this  society  was  held  on  the  evening  of 
Deo.  21,  Hr.  J.  P.  Hyatt,  President,  in  the  ohahr. 

The  Oorator  reported  some  yalnable  donations 
of  material  for  dif  trlbution  among  the  members, 
which  inclnded  lome  beautiftilly  deaned  chalk  for- 
aminifera,  polycystina  from  Barbadoes,  and  spicules 
of  Oorgonia  from  Florida.  There  were  also  other 
donations,  and  the  Secretary  presented  a  page  of 
theOhioago  "Tfanes,"  whioh  contained  a  charao- 
teristio  article  from  the  pen  of  Dr.  B.  U.  Piper,  of 
Chicago,  ^o  seems  to  delight  in  the  notoriety  ob- 
tained through  sensational  newspaper  ad?ertising. 
This  oontribution  has  no  sdantiflo  yalue,  but  serres 
to  show  how  a  writer  can  abuse  his  subject,  either 
intentionally  or  from  insufficient  knowledge. 

Kr.  Phin  presented  a  file  of  the  Amxbioak  Joub- 

UL  CV  MiOBOSOOVT. 

At  this  meeting  the  constitutkA  and  by-laws, 


which  hafe  been  under  discussion  for  some  time 
were  finally  adopted. 

SeTcral  gentlemen  were  proposed  for  member- 
ship, and  their  names  referred  to  the  proper  com- 
mittee. 

A  paper  was  read  by  the  Secretary— subject,  "A 
New  Bhiaopod,"  which  appearf  in  another  column. 

After  adjournment  there  was  an  interesting  and 
instrootfye  converBasione.  The  librarian  and  Our- 
ator,  Hr.  D.  B.  Scott,  gate  a  praotleal  iUustratimi 
of  his  method  of  mounting  Oorgonia  spicules  and 
foraminifera ;  and  Itr.  Wall  exhibited  some  of  his 
stainings  of  vegetable  tissues,  wtiioh  were  very  fine. 

The  Bode^  promises  to  be  of  much  yalue  to  its 
memberSa  snd  as  the  work  of  organlaatlon  is  now 
completed,  regular  reports  of  its  transactions  will 
be  published  in  this  JournaL  Ifeetings  are  held  on 
the  first  and  third  Fridays  of  eyery  month.  Hr. 
A.  J.  Swan,  of  176  WUham  street.  Mew  York,  is 
the  Oorresponding  Secretary. 

B.  HnoHOOOK,  Beoording  Secretary. 


8»it  Fraaelaoo  BfleroecoploAl  Society.— The 
regular  meeting  of  the  San  Francisco  MicroBcopio&l 
Society  was  held  on  Thursday  eyening,  Noyember 
Ist,  and  after  the  reading  of  the  minutes  of  the 
preyious  meeting.  Prof.  F.  L.  Bardeen,  of  Ann  Ar- 
bor, Mich.,  was  elected  a  oorresponding  member  of 
the  Society. 

To  the  library,  there  was  added  by  purchase, 
"Atlas  of  Human  Anatomy  and  Physiology,"  Tur- 
ner &  Goodsir;  and  by  subscription  there  were  re- 
oeiyed  the  Ambbigav  Joubxtax.  of  IfiOBOSooPT, 
"  Cincinnati  Medical  News,**  '*  Qaarterly  Journal  of 
Microscopy,**  and  "Monthly  Microscopical  Jour- 
nal,*'for  October,  "Nature,** for  September,  "Pop- 
ular Science  Monthly,**  and  Supplement,  for  Novem- 
ber. 

Under  the  head  of  reports  of  committees,  Mr. 
Henry  Bdwards  stated  that  the  so-called  "  jumping 
beans** from  Mexico,  which  had  been  handed  him 
at  a  preyious  meeting,  had  deyeloped  a  beautifnl 
moth,  of  the  family  Tortrioids,  and  he  would  soon 
be  able  to  report  as  to  whether  it  was  a  new  species, 
which  he  thought  yery  probable.  He  stated  fur- 
ther that  this  proved  to  be  one  of  the  few  Instances 
in  which  the  lepidoptera  encroached  on  the  vested 
rights  of  the  ooleoptera  in  the  way  of  pierdng  the 
seed  capsules  with  their  oyipositors  and  laying  an 
egg  which,  when  hatched,  destroyed  the  seed,  as 
the  ourcuUo  and  kindred  insects  are  wont  to  do. 

Mr.Wm.  lighton*  of  Ottnmwa,  Iowa,  sent  the 
Society  a  diagram  of  a  piece  of  apparatus  he  had 
deyisedfor  the  purpose  of  getting  perfectly  par- 
allel rays  for  the  illumination  of  objects  mounted 
in  fluid  or  balsam,  when  viewed  with  high-power 
immersion  lenses,  of  large  angular  aperture.  With 
the  diagram  the  method  of  using  the  devtoe  is  at 
ODce  dear,  and,  pertains,  without  It  the  reader  mi^ 
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Qodontond  wh&a  w«  mj  ttui  the  apptr  mrbM  of 
a  right-angled  prUm  is  made  to  fonn  as  imnanloiii 
contaot  with  the  under  dde  of  a  alide,  being  ad- 
Jotted  and  held  in  pUoe  by  eiiitaUe  fltUngi,  small 
enough  to  pais  through  a  well-hole  in  the  itage. 
The  baok  of  prism  forms  an  angle  of  90^  with  upper 
Borfaoe,  and  is  the  refleoting  snrlkoe,  while  the  fiMe 
of  prism  or  subtending  suclaee,  forms  an  angle  of 
iB^  to  refleoting  snrfMS.  It  is  essential  that  the 
whole  befitted  intoa  box,  oorexing  all  sorflMss  «x» 
oept  the  upper  or  oootaot  laoe,  the  light  being  ad- 
mitted throngh  a  small  apertoze,  about  1-16  of  an 
inch  in  diameter,  in  the  ooreiing  to  thefiMe  of 
prism.  Mr.  lighton  states  that  he  finds  this  aooes- 
sory  of  special  use  to  him,  and  its  ellMts  upon  the 
diatomaoen  surpasses  any  of  the  modes  of  illumin- 
ation he  has  ever  tried. 

Kr.  J.  P.  Moore  famished  the  Bodety  with  the 
following  teohnioal  deseiiption  of  two  new  ftin- 
guses,  with  remarks  oonoeming  them.  The  Tre» 
mella  he  speaks  of  might  be  eulttvated  and  out  up 
into  steaks  for  a  good  siaed  family,  whioh  would  be 
an  object  these  hard  times.  Messrs.  Moore  k  Bige- 
low  seem  to  hare  eaten  il,  ei^oyed  it  and  both  liye. 

AOABZOUS  (pLEunoTua)  VXMOBOeUS.     (X.  BP.) 

PileuB— At  first  slightly  oampanulate,  then  in 
age,  expanded  and  slightly  depressed  at  oentre; 
outiole  thick,  separable,  pale  yellow,  and  broken  up 
into  deep  angular  scales,  whioh  in  many  cases  oyer- 
lap  each  other;  edge  incunred;  flesh  thick  and 
solid,  nearly  white,  not  changing  in  drying;  hymen- 
ophomm  confluent  and  homogeneous  with  stem. 

Gills— Crowded,  deep,  coriaceous,  adnate  or 
slightly  decorrent,  much  ladnate,  pafe  straw-col- 
ored, and  at  the  edge  quite  farinaceous,  giying  a 
pure  white  color. 

Stem— Bocentric,  flrm,  solid,  tapering  down- 
ward; upper  portion  slightly  striate;  dingy  white; 
4-g'  high;  rooting  cuticle  separating. 

This  fungus  grows  mostly  on  dry,  exposed,  rooky 
hillsides,  ameug  sage  brush,  Gold  Hill,  Nevada. 
Pileus  from  8-4'  broad,  and  readily  recognized 
by  its  yery  deep  aree  or  scales,  Into  which  it  breaks 
up.  It  has  a  marked  and  agreeable  odor  of  decay- 
ing wood.  Taste  sweetish,  resembling  liquorice. 
The  whole  plant,  on  drying,  retaios  its  color  and 
becomes  yery  hard,  almost  of  a  woody  texture. 

TBMMKLLA  nOKDOSA—n. 

*'  OSsspitose,  yery  large,  eyen,  pallid  yellow,  base 
plicate,  lobes  gyroso-undulate." 

The  aboye  is  the  description  as  giyen  by  Fries. 
The  specimen  which  I  haye  was  presented  to  me  by 
Mr.  H.  H.  Bigelow,  an  enthusisstio  ooUeotor  of 
fungi.  Its  siae  is  about  &  feet  by  18  inches,  snd 
f^om  6  to  8  inches  thick.  When  young  it  is  of  a 
pinkish  yellow.  Its  taste  and  smell  are  both  agree- 
able. I  do  not  find  that  the  Timnellisi  are  put 
down  as  edible,  but,  on  txfal,  I  flnd  that  this  makes 
an  excefleni  and  sayory  dish  when  young.   Mo  in- 


jurious sfliMts  were  peveeptibla.  There  seems  to 
be,  however,  a  slightly  eshllaiating  tendency  to  ik 
I  wish  that  those  who  have  experimented  with  this 
order  would  give  us  their  results.     J.  P.  Moobb.  ' 

Fresideat  Ashbrnner  read  a  yirj  interesting 
paper,  being  a  translation,  by  him,  of  an  essay  on 
the  subject,  "  What  is  a  Diatom  ?**  by  Mons.  Julian 
Deby,  taken  firom  the  **  Proceedings  of  the  Belgian 
Miorosoopioal  Bodety,**  and,  were  it  not  for  its 
great  length,  would  flnd  a  place  in  our  eolunmi. 
The  paper  was  illustrated  by  drawings  on  the  black- 
board, by  Mr.  Kinne,  and  was  a  eacefni  resume  of 
aU  that  is  known  of  the  life  and  history  of  these 
wonderful  fbrms  of  yegetaUe  His,  as  asoertaaned  by 
the  inyestigaslons  of  Mr.  Deby,  and  whioh  eon- 
flrmed  tha  researohos  of  snoh  distinguished  oon* 
temporaneons  dtatomists  as  Thwaite,  Wallioh,  Hof- 
meister,  McDonald,  Wm.  Smith,  Pfltaer  and  H.  L. 
Smith.  Aside  from  the  elaborate  description  of  the 
parts  of  the  diatom,  and  their  method  of  reduplica- 
tion and  conjugation,  whioh  was  listened  to  with 
great  Interest  by  all  present,  the  following  general 
remarks  are  published,  as  they  may  giye  rise  to 
more  extended  thought  and  study  of  these  truly 
woodarfhl  organisms: 

"The  httie  microsoopio  organisms,  of  which  we 
propose  to  say  a  few  words,  are  dktingubhed  fhnn 
uni-oellular  digie  properly  so-called,  as  inftaisoria  are 
distinguished  from  rhisqpods,  by  certain  well- 
marked  characteristics.  They  form  one  of  the 
numerous  links  which  exist  between  what  we  are 
still  disposed  to  call  empirically  the  animal  and  ycge- 
table  kingdoms;  great  diyisions  which  are  only 
separated  from  one  another  by  the  traditions  we 
haye  inherited  from  the  flrst  fkthers  of  sdenoe, 
when  the  study  of  anatomy,  histology,  physiology 
and  morphology  did  not  exist,  and  when  philo- 
sophical ideas  of  life  were  only  presented  as  a  nebu- 
lous yeil,  the  comers  of  which  haye  only  yery  re- 
cently been  raised  by  the  aid  of  the  microscope. 

**  The  only  connection  between  the  surrounding 
snd  nourishing  liquid  in  which  the  diatoms  liye, 
exists  in  the  drcumferenee,  so  to  speak,  of  the  eon- 
nectiyes,  (between  the  yalyes  of  the  frustule);  also 
in  certain  pores,  somewhat  problematical,  along  the 
line  of  the  connectlyes  with  the  corresponding 
yalyes,  and  always  in  the  form  of  lineal  Jointings, 
which  are  only  yisible  by  means  of  our  most  power- 
ful modem  objeotiyes.  Neither  pores  or  openings 
are  probably  ever  found  in  the  frustulesof  diatoms, 
notwithstanding  the  assertions  of  certain  micro* 
soopists.  Neither  does  solid  matter  oyer  penetrate 
from  the  exterior  into  the  interior  of  liying  diatoms; 
they  drink,  but  they  do  not  eat. 

"The  curious  aotiye  movements  of  oertain  dia- 
toms always  ooenr  in  an  obvious  manner,  the  prin- 
dple  of  i^ieh  is,  however,  obscure,  by  a  vital  ac- 
tion along  the  Joinings  mentioned,  lliis  Is  so  trae 
that  if,  owing  to  any  cause,  a  frastule  is  stopped  in 
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iti  wane  by  an  InBarmoiuitoble  object,  the  tmni- 
teftiiig  ftnree  to  immedtotely  eeen  to  be  eoiiTerted 
into  another,  which  eaniea  all  the  imall  bocHei 
about  it»  which  are  flotttfaig  in  the  water,  to  more 
baekwaid  nnd  forward  with  great  rapidity. 

'*  We  beUere  thni  diatoms  poaeeaa  other  meani 
of  reprodnotlon  berfde  that  of  conjugation,  bat  the 
life  hlttoiy  of  theae  minnte  beings  to  too  Imperfect 
Ibr  na  to  Tontore  any  hypotheala  in  thto  diiwctlon. 
Tlie  modem  appearance  of  speciei  where  none  ex- 
isted befbto;  their  periodical  snocesslon,  year  after 
year,  at  dallnite  seasons,  without  being  able  to  find 
any  in  the  interval  in  the  same  locality,  give  rise  to 
the  possibility  of  a  mode  of  generation,  which  toas 
yet  only  tm^Meted,  by  means  of  germs-*by  mkno 
or  maero  noOspores,  and  perhaps,  in  the  first  in- 
stance, with  the  foroiation  of  aygoaoOspores,  as 
oconra  in  tbo  case  of  llTingalgn  of  the  lower  orders 
and  iitaated  nnder  the  same  conditions  as  the  dia- 


A  oommnnieation  from  Frederick  Brooks,  Ohair- 
man  of  the  Metric  Oommlttee,  was  received,  accom- 
panied by  the  memorial  presented  to  Oongress  re- 
garding the  adoption  of  the  metric  system  as  the 
only  legal  standard,  after  some  date  to  be  fixed  by 
Congress,  fiaTorable  action  on  which  had  been 
taken  by  the  San  Franotooo  Microscopical  Society 
with  other  organisations,  some  time  since. 

Quite  a  feature  of  the  evening  was  the  exhibition 
by  the  Vice-President  of  one  of  Zentmayer*a  Amer- 
ican Oentennial  Stands,  which  was  designed  and 
constructed  expressly  fbr  the  Oentennial  Exhi- 
bition. It  was  a  beanty  in  eyery  respect,  and  fitted 
with  all  the  modem  appliances  for  rettable  and 
aoenrate  mieroscopto  work.  In  addition  to  the 
parts  essential  to  all  first-class  Unocnlar  instm- 
ments,  there  were  some  noticeable  features  which 
will  bear  a  fUl  description,  and  recommend  them- 
selves to  those  fkmiliar  with  the  needs  of  snch  a 
stand.  The  swinging  snb-stage,  which  carries  the 
**  Wo  fomhadow  here  amost  interesting  field  of  I  condenser  or  other  fflnminating  apparatns,  and  the 


stndy,  and  one  which  is  almost  new  to  the  natnral- 
tot  provided  with  «  good  microscope^  and  possessing 
the  time  and  patience  necessary  for  thto  Und  of 
study;  and  we  think  we  can  say  with  confidence 
that  whoerer  will  follow  with  care  the  entire  life- 
htotory  of  a  single  dtotom,  no  matter  how  common 
the  speoies,  will  tender  a  greater  service  to  science 
than  by  desoribing  and  drawing  hundreds  oi  the 
silioeous  frustules  from  the  four  quarters  of  the 
globe." 

The  regular  meeting  of  the  San  Frandsco  Mlcro- 
sooploal  Society  was  held  on  Thursday  eveniog, 
December  6,  with  Yioe-President  Hyde  in  the 
chair.  In  addition  to  a  good  attendance  of  mem- 
bers, Mr.  Qeorge  T.  Fotoom  was  present  as  a  vis- 
itor. 

To  the  Ubrmry  was  added  the  "  Popular  Science 
Honthly,"  and  Supplement,  for  December;  the 
Ottoinnaii  ''Medical  News,"  lor  Hovember,  and 
Hassall's  '*  Miorosoopio  Anatomy  of  the  Human 
Body." 

Five  specimens  of  marine  formations  were  re- 
cdved  from  the  Oalifomia  State  Geological  Society, 
obtained  at  Port  Halford,  San  Luis  Obispo  county, 
OaL;  and  Mr.  0.  0.  Merriman,  of  Bochester,  N.  Y., 
donated  three  slides  mounted  by  him  with  Foram- 
inilsra,  Sectiona  of  Spines  of  Echinus  and  Selected 
SheUs  of  Foxaminifera,  all  firom  the  Bermuda 
Islands.  They  were  found  on  examination  to  be 
fine  objects,  well  mounted,  and  the  one  of  Foram- 
inifera,  opaque  in  balaaoit  possessed  spme  noYel 
features,  and  l^rought  out  charaetertotics  which 
might  prove  stiU  more  firuitftil  with  other  obJe<)ts 
that  would  bear  balsam.  Mr.  Allen  Y.  Moore,  now 
residing  at  Ban  Disgo,  presented  a  beantiAul  pre- 
paration of  crystals  of  silver,  mounted  by  him  in 
the  same  method. 


mirror,  swings  around  a  pivot,  of  which'  the  axis 
passes  through  the  object,  which  to  in  every  posi- 
tion in  the  focus  of  illumination.  The  stage  may 
be  detached  almost  Instantiy  and  replaced  by  one 
especially  constructed  for  extreme  oblique  illumin- 
atioD,  called  a  DUtom  Stage,  and  the  swinging 
illuminator  may  be  used  for  illumination  from 
above.  The  sub-stage  to  provided  with  a  graduated 
drole  for  indicating  the  degree  of  obliquity,  and 
the  diatom  stage  bears  the  finger  marks  of  some  of 
Prof.  J.  Edwards  Smith's  recommendations,  and 
with  which  he  has  done  such  excellent  work  in  the 
resolution  of  test  objects. 

The  fine  adjustment  to  removed  to  the  more 
stable  part  of  the  instrument,  and  is  arranged  so 
as  not  to  change  the  relative  dtotanoe  of  objective, 
binocular  prism  and  eye-piece.  Among  other  im- 
provements to  what  may  be  tenned  a  "  safety  at- 
tachment,'* by  means  of  which  the  highest  powers 
may  be  used  on  the  most  delicate  slides,  the  value 
of  which  to  well  understood  by  all  who  use  high 
powers.  This  to  accomplished  by  means  of  double 
springs  in  the  nose-piece,  which  may  be  graduated 
to  exacUy  neutralize  the  weight  of  the  object-glass, 
so  that  the  slightest  contact  with  the  slide  sends  it 
up  and  calto  the  attention  of  the  observer  to  the 
fact.  Thto  is  an  improvement  well  worthy  of  imita- 
tion. The  whole  instrument  places  Mr.  Zentmayer 
in  the  front  rank  of  manufacturers,  including  the 
best  of  Eogltoh  and  Oontinental  makers,  if  not 
setting  him  before  them  all. 

Mr.  J.  P.  Moore  was  expected  to  be  present,  with 
a  paper  on  "  The  £dib}e  Fungi  of  the  Coast,"  but 
illness  prevented.  Mr.  Hyde's  paper,  however, 
which  was  not  Itotened  to  at  the  previous  meeting, 
for  similar  reasons,  filled  the  gap  admirably,  bear- 
ing as  it  did  on  the  investigations  made  in  so  im- 
portant a  subject  as  spontaneous  generation. 
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Dukirk(H.T.)   HteroMopteal   Soetotjr.-.  Tented  by  FkoC  E.  B.  8liurt»  of  OiiciHSO.    Iltoiim- 

f.!!^?^  ?^^^  f  '  thto  todety  WM  held  Dee.  14,  i  pie  in  the  extrane^  and  yet  flUt  eU  the  veqninment  i 

,    ,,  of  themiaoioopiitfuUyAeweUMthe  mofe  oogtly 


1877,  Geo.  £.  BUckhftm,  M.  D.,  Preeident,  In  the 
ohftir. 

A  paper  by  L.  M.  Willis,  M.  D.,  of  Boston,  Mass., 
deicriptiyeofanewand  oheap  form  of  Heliostat, 
oonstnioted  from  a  marine  olook,  was  read,  and  a 
photograph  of  the  instmment  was  exhibited.  The 
instrument  appears  to  hare  the  merits  of  sim- 
plicity and  cheapness,  and  is  stated  by  Pr.  Willis  to 
be  efficient  for  all  ordinaij  purposes.  It  can  be 
made,  with  the  sid  of  any  good  watchmaker,  at  a 
cost  of  irom  $26  to  $80. 

The  president  described  and  presented  for  exam- 
ination anew  flrst-elass  mkrosoope  oonstmcted  for 
him  by  B.  B.  Tollee,  of  Boston,  Mass.,  which  com- 
bines several  new  and  yalnable  features,  with  great 
strength,  solidity,  elegance  and  perfection  of  work- 
manship. Among  the  novel  points  are  a  simple 
device  for  taking  the  focal  length  and  working  dis- 
tance of  objectives,  and  a  new  method  of  obtaining 
oblique  illumination,  and  of  reading  olT  the  degree 
of  obliquity.  The  stage  is  circular,  and  rotates  in 
the  optical  axis  of  the  body  so  truly  that  an  entire 
revolution  may  be  made  without  sensibly  decenter- 
ing  the  object,  even  when  so  high  a  power  as  two 
thousand  diameters  is  used.    The  additions  to  the 


and  complicated  ones  heretofore  used, 

Hie  members  have  cause  to  congratulate  them- 
selves in  the  renewed  interest  shown  in  the  sodety; 
revivals  have  been  in  order  in  Chicago  ever  since 
Brother  Moody  commenced  his  work  heie  a  year 
agOk  and  in  no  other  body  has  it  been  more  stiongly 
marked  than  in  this  society;  regular  meetings  of 
the  sodety  are  held  once  a  month,  while  the  Botan- 
ical and  Zoological  sections  meet  alternately  on 
Thursday  evenings,  and  the  Histok>gical  section 
the  third  Tuesday  of  each  month.  These  sectional 
meetings  are  of  great  interest  and  are  well  at- 
tended. 


library  and  cabinet  were:  "Journal  de  Mioro- 
graphie,**  for  September  and  October ;  Oindnnati 
*<  Hedical  l^ews,"  for  October  end  November ;  "  Bd- 
ence  Observer,"  fdr  October  and  November ;  and  a 
package  of  diatomaceous  earth. 


State  Mtoroeeopleal  Society  of  Illlttole«-.A 

regular  meeting  of  this  sodety  was  held  at  the 
rooms  of  the  Academy  of  Sciences,  No.  268  Wabash 
Avenue,  Ohloago,  on  Friday  evening,  Nov.  28d, 
1877,  Vice-President  Dr.  Lester  Curtis  in  the  chair. 
The  minutes  of  the  last  meeting  were  read  and 
approved.  Donations  reported,  one  box  diatom- 
aceous earth,  not  accompanied  by  any  letter,  and 
therefore  not  known  by  whom  sent;  the  material 
was  distributed  among  ttie  members.  Seven  names 
were  proposed  for  active  membership;  referred  to 
the  trustees.  No  further  routine  business  coming 
before  the  meeting,  it  was  adjourned  to  listen  to  an 
admirable  paper  on  *  *  Desmids,"  read  by  Prof.  E.  8. 
Bastin,  of  the  University  of  Chicago,  and  chairman 
of  the  Botanical  Section  of  the  State  Microscopical 
Society.  The  paper  was  of  a  purely  sdentific  char- 
acter, and  of  great  interest  to  the  biologist.  The 
Professor  used  the  black-board,  and  sfterwards  the 
sdopticon  to  Illustrate  bis  already  dearly  explained 
ideas,  as  to  the  conjugation  and  propagation  of  the 
minute  plants. 

At  the  close  of  the  paper  the  members  spent  some 
time  in  discussing  the  subject  and  examining  many 
difTerent  forms  of  desmids  under  the  microscopes. 

Attention  was  called  to  a  mechanical  finger  in- 


Miegoseopieal  Bx]ilbltf«B..-.That  the  public 
interestin  the  miorosoope  and  its  wonders  is  r^>* 
idly  increasing,  we  are  dally  recdving  evidence. 
Hitherto  those  who  have  not  given  spedal  atten- 
tion to  this  subject  have  derived  their  ideas  from 
the  wonders  shown  by  ddowalk  exhibitors,  whose 
stoek  consisted  oUsAy  of  eda  in  patle,  a  drop  of 
water  filled  with  oreatures  vidble  to  the  naked  eye, 
a  flea,  and  similar  **  horrors,**  and  whose  expUna- 
tions  were  anything  but  dear  and  accurate.  On 
several  oocadons  latdy  the  microscope  has  formed 
a  prominent  feature  In  the  attractions  of  *'  fslrs  **  and 
exhiUtions.  At  the  Loan  Exhibition  at  Dr.  Ouyler's 
Church,  in  Brooklyn,  the  exhiUt  was  very  fine,  and 
proved  immensely  attractive.  Perhaps  the  most 
extendveand  thnoughly  organised  was  that  ex- 
hibited at  the  Mr  for  the  Benefit  of  the  Ladies* 
Hospital  at  Pateraon,  N.  J.  This  was  managed  by 
one  person,  without  any  trained  assistance,  and  the 
conditfonsrequidte  to  insure  sneoess  were  peculiar 
and  worth  noting. 

It  was,  of  oourse,  necessaiy  to  exhibit  several 
objects  to  each  individual,  and  there  being  but  one 
exhibitor,  all  thought  of  changing  the  objects  or 
of  giving  verbal  explanations  had  to  be  abandoned. 
Some  fifteen  objects  therefore  were  selected,  and 
microscopes  adapted  to  exhibit  them  were  pro- 
cured. The  objects  were  chosen  ibr  interest, 
beauty  and  instructiveness,  and  were  arranged  In  a 
series  in  which  they  logically  followed  each  other. 
Magnifying  power  was  illustrated  by  photographs 
of  printed  matter,  and  by  Webb*s  wonderfully  fine 
writing,  the  object  shown  hi  this  case  being  the 
Lord's  Prayer,  written  at  sndi  a  rate  that  If  the 
whole  Bible  were  written  in  letters  of  the  same  die, 
it  could  be  written  on  one  dde  ot  a  postal  card,  and 
leave  condderable  space  to  spare.  Next  fbllowed  a 
Iklide  of  Dalt<m*s  exquidtely  arranged  Insect  scales, 
after  which  came  several  Interesting  natural  ob- 
jects, the  series  dodng  with  the  droulation  of  tbe 
blood  in  the  foot  of  the  frog.  Full  descriptions  of 
all  these  objects  were  printed  on  a  neat  drculsr,  so 
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thAt  eteiy  one  oonld  read  it  at  hie  leisure.  In  thii 
way  aU  changing  and  arranging  of  objecti  were 
ftToided,  and  no  explanations  were  necessary. 

Althongh  there  wai  an  extra  charge,  the  room 
was  orowded  CTery  night,  but  it  is  safe  to  say  that 
the  Instmction  afforded,  and  the  interest  awakened 
fai  the  snbject  were  of  eren  greater  valne  than  the 
amount  thus  contribnted  to  the  funds  of  a  worthy 
object. 

We  may  note  that  although  all  the  objects  exhib- 
ited were  of  the  most  beantifkil  and  interesting 
character,  with  two  exceptions  none  of  the  powers 
used  exoeeded  eighty  diameters. 

The  snooeas  of  these  exhibitions  prores  not  only 
that  ordinary  mierosoopes  of  low  power  are  capable 
of  exhibiting  a  great  deal  that  is  interesting  and 
insknctiTe  and  new  to  the  public  generally,  but 
thatwherererafbweankestmicroscopistsareto  be 
fbund,  an  important  attraction  may  be  added  to 
many  of  our  public  gatherings. 


•  •  • 


(Sivmrnt  ^uttf^. 


Pl«Me  KzplalB— The  learned  editor  of  the 
"  Medical  Beoord,**  in  a  Tery  complimentary  rcYiew 
of  our  little  book  on  the  microscope  (for  which  re- 
Tiew,  by  the  way,  we  would  here  make  all  due  ac- 
knowledgments) tells  his  readers  that  it  will  sare 
many  beginners  in  microscopy  from  a  yiolation  of 
the  §nenth  commandment.  We  fail  to  understand 
how.  Wni  the  editor  hare  the  kindness  to  en- 
lighten our  ignorance  ? 

A  Hew  ^BmUtr**  lla«»tl«g.  Safety  stages 
hare  long  been  in  use,  but  Dr.  Edmunds  exhibited 
at  a  recent  meeting  of  the  Qnekett  Olub  a  new  kind 
of  safety  mounting.  The  object  is  mounted  be 
tween  two  pieces  of  thin  glass,  which  are  futened 
oreraholeout  in  the  thinnest  bank-post  paper. 
This  paper  is  then  fastened,  by  gum  or  otherwise, 
OTer  a  large  hole  in  a  wooden  slide.  The  thinness 
of  the  paper  and  glass  enaUes  the  object  to  be 
Tiewed  with  a  high  power  from  either  side,  while 
the  elasticity  of  the  paper  is  sufficient  to  secure 
both  the  object  and  the  objectiye  from  fracture,  if 
they  should  be  accidentally  brought  into  contact. 

An  Kxeellemt  Idem—The  Qnekett  IDorOBCop. 
leal  Olub  has  adopted  a  capital  idea,  and  one  which 
win  no  doubt  largely  increase  their  usefulness  and 
the  subsequent  interest  of  thefar  meetings.  It  has 
been  arranged  that  one  of  the  members,  Mr.  Ing- 
pen,  should  occupy  one  of  the  bays  in  the  room  in 
which  they  meet,  and  giTC  to  any  who  feel  disposecf 
to  attend,  a  short  descriptlOD  of  the  microscope 
and  its  construction.  A  series  of  such  explanations 
cannot  fid!  to  prore  of  much  use  to  many  of  the 
yeunger  members  of  the  club,  and  they  may  be 


giren  without  in  any  way  interfering  with  the  f^'ee- 
dom  of  the  general  body  of  members  during  the 
CTcning. 

We  gather  further  from  the  report  that  the  dab 
has  certain  "  gossip  "  nights,  in  which,  we  pre- 
sume, the  discasslons  are  of  a  somewhat  desultory 
character,  and  it  is  on  these  eyenings  only  that  the 
fisature  we  hare  described  is  introduced.  The  New 
Toi^  Microscopical  Society  hare,  as  elsewhere  in- 
timated, adopted  a  similar  idea.  In  this  case, 
however,  the  instructioii  is  not  of  an  elementary 
character,  but  is  confined  chiefly  to  special  methods 
of  working.  These  **  demonstrations'*  are  given 
after  the  regular  business  of  the  evening  has  been 
concluded. 

A  If ew  Jroamml  of  ITatural  Hlatorjr— With 

the  announcement  that  the  "  Monthly  Microscop- 
ical Journal''  (London)  will  no  longer  be  published, 
comes  the  prospectus  of  a  new  journal  of  Natural 
History  and  the  allied  sciences.  It  will  be  the  organ 
of  the  Midland  (England)  Union  of  Natural  His- 
tory Societies,  and  will  be  called  "The  IQdland 
Naturalist."  It  will  be  of  demy  8vo.  size,  and  will 
contain  original  articles,  local  notes  of  meteorolo- 
gical and  other  observations,  reports  of  the  meet- 
ings of  tho  societies  of  the  Union,  correspond- 
ents' coluznn,  and  as  complete  a  diary  of  the  meet- 
ings and  excursions  of  the  societies  as  possible.  It 
will  be  issued  monthly,  price  six  shillings  sterling 
per  annum.  Messrs.  Hardwicke  &  Bogue  will  be 
the  publishers. 

Trlehtnoels  In  Lmtpa%ti,  A  mild  epidemic  of 
trichinosis  broke  out  a  short  time  ago  in  Ldpsic. 
The  disease,  according  to  the  official  statement, 
has  been  traced  to  Brunswick  "  mettwurst,'*  a  kind 
of  pork  sausage.  The  epidemic  has  attacked  chiefly 
the  upper  classes,  the  fkmilies  of  several  professors 
being  afRscted.  Among  others,  a  young  medical 
professor  has  been  attacked,  but  fortunately  his 
attack  is  a  slight  one.  The  authorities  have  been 
urged  tq  seine  the  pretty  large  stock  of  the  dis- 
eased sausage  that  is  still  on  hand  in  the  city,  in 
order  to  prevent  the  ftirther  spread  of  the  epi- 
demic.—JfsdiooZ  Beoord, 

[It  is  strange  that  a  medical  professor,  even 
though  young,  should  have  ventured  to  eat  pork 
that  was  not  thoroughly  cooked.  Thorough  cook- 
ing will,  in  every  case,  destroy  all  trichina  present 
in  any  meat.— Eo.  Am.  Joub.  Mic] 

A  Good  Pmete._A  correspondent  of  the  Drug- 
gitf§  OirmiUirf  in  reply  to  a  request  for  "  a  good 
cheap  paste  that  will  not  ferment  in  warm  weather, 
and  which  contains  no  poisonous  substance,"  sub- 
mits the  following,  which  makes  a  paste  similar  to 
that  used  on  postage-stamps  and  gunomed  labels, 
and  vastly  superior  to  tragacanth,  aoada,  or  flour 
paste  for  ordinary  use:  Dextrine,  3  ounces;  acetic 
add  and  alcohol,  of  each,  4  drachms;  water,  2} 
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onnces.  Kix  the  dextrine,  aoetio  aoid,  and  water, 
■iirring  nntil  they  are  thoroughly  mixed;  then  add 
the  aloohol. 


Snheeriben  who  haTe  a  •nrploi  of  intereating  mi- 
orooooDio  material,  or  obieota  in  any  department  of 
natural  leienoe,  wnioh  tn^  wish  to  exchange,  may 
announce  it.  without  charge,  in  thla  column.  The 
foUoiring  ruieamuat  be  obeerred:  L  The  privilege 
of  announcing  an  exchange  ia  confined  to  tuo- 
■oribera.  3.  Exokakoub  only  wHl  be  admitted. 
Salea  muat  be  relegated  to  the  adTertiaing  de- 
partment. 8.  Bach  exchange  will  be  limited  to 
three  linea,  and  muat  be  legibly  written  on  a  eepar- 
ate  ilip  of  paper  (not  embodied  in  a  letter).  Be 
oareftu  about  the  addreaa. 

Slideaofblackruaton  wheat  atalk,  opaoue  and 
tranaparent;  atalned  fertile  frond  of  Afliantum 
pedatum,  eta,  for  other  mounted  objecta.  Addrem 
F.  H.,  Drawer  86,  Oherokee,  Iowa. 

Slides  of  spores  of  botrychium,  and  fot sil  diatoms 
from  Bow,  N.  H.,  for  other  mounted  objects.  Lists 
exchanged.    Wm.  W.  QriiBn,  I^nn,  Kass. 

Slides  of  cuticle  of  larra  of  MaorosUa  Carolina, 
showing  crystala,  in  exchange  for  other  objects. 
B.  A.  Burdick,  Pension  Office,  Washington,  D.  0. 

Palates  of  mollusca,  a  great  TarietT,  mounted  or 
unmounted,  in  exchange  mr  mounted  slides  of  in- 
teresting objecte  or  good  materiaL  0.  H.  Yorce, 
16i  Lake  street,  OleTcland,  Ohio. 

Oaae  of  alg«,  and  Utc  fresh  water  animalcul»,  for 
any  well-mounted  specimen.  Send  slides  to  A. 
Hobart,  Box  681,  Penn  Yan,  Yates  Oounty,  M.  Y. 

Slides  of  Arachnoidlscus  Bhrenbergii,  in  $ltu,  on 
seaweed  from  Santa  Orua,  Oal.,  and  Aulacodisous 
KittODi  (tranapiirent),  for  other  mounted  obiecta. 
C  Mason  Kinne,  No.  482  California  street,  San  Fran- 
oisco.GU. 

HounteofUric  Add  (natural  urinary  deposite) 
in  exchange  for  other  mounted  objects  of  interest. 
Address  W.  J.  Weeks,  HomoDOpathio  Hospital  Ool- 
lege,  GlcTeland,  Ohio. 

Spedmens  of  the  marbles,  mnites  and  minerals 
of  Vermont,  in  exchange  fbr  Weatem  minerals,  or 
good  fossils;  minersls  and  fossil  woods  from  the  far 
west  specially  desired.  Dr.  EUram  A.  Gutting, 
fltete  Oeologist,  Lunenburgh,  Essex  county,  Yt. 

Slides  of  yarious  kinda  of  fertile  fern  fironds, 
Indian  com,  deutaia,  dtra  odoca  and  other  leaTes. 
decolorised  and  stained,  exchanged  for  other  good 
microscopic  objects.  (3.  Blasdale,  K.  D.,  Jenoho, 
<)aeeDs  donnty,  N.  Y. 


tWf(lm*fi  §tfiiximmt 


Free  I  Leintre  Hours,  a  splendid  16- page  fem- 
ily  literary  paper,  f&ll  of  choice  atoriea,  sketehes, 
poetry,  eto.,  sent  three  months,  with  a  pair  of 
beautiful  6  by  8  chromes,  worthy  to  adorn  the 
walls  of  any  home,  tne  to  any  one  sending  fifteen 
<centa  (stamps  teken)  to  pay  mailing  expenses.  This 
publishers,  J.  L.  Patten  &  Co.,  162  William  street, 
ITew  York,  guarantee  eyery  one  double  yalue  of 
money  sent.  $1,600  in  priaes,  and  big  pay,  given  to 
-tgente.    A  rare  chance  to  make  money. 


CwrlOTu  and  Talwable  Books, ..  We  are  in 

reodpt  of  a  catalogue  of  books  issued  by  ICr.  Evans, 
of  ai  Park  Bow,  New  York,  in  which  we  find  a  good 
many  iiems  of  interest.  Mr.  Bvans  has  a  large 
stock,  and  as  his  prices  are  quite  reasonable,  even 
for  these  timta,  our  friends  who  visit  New  York 
would  do  well  to  call  on  him.  Those  at  a  distance 
will  find  his  catalogue  worth  sending  for. 

First  XmpreseiMM— -However  worthy  any  man 
may  be^  the  character  of  the  first  Impression  which 
he  makes  iaalwi^s  largely  due  to  hia  dress.  Hence 
the  Importance  of  dealing  with  a  man  of  taste  and 
Judgment  when  we  atand  in  need  of  a  renewal  of 
our  garmenta.  ICr.  Temple,  of  IBH  Fulton  atreet, 
aeema  to  have  acquired  the  art  of  combining  teste 
with  economy,  aa  we  and  several  of  our  friends 
know  by  experience. 

MMraekAom  Pipes*.  Whatever  dlffNeence  of 
opinion  may  exiat  in  regard  to  amoking,  there  is  no 
doubt  that  no  more  welcome  present  can  be  made 
to  a  friend  who  smokes  than  a  handsome  meer- 
schaum pipe  or  dgar-holder.  It  has  long  been 
acknowledged  that  Kaldenberg,  of  U6  Fulton 
street,  New  York,  holds  the  first  plaoe  as  a  mana- 
fioturer  of  meeirsohaum  and  amber  goods.  His 
exhibits  at  our  fairs  have  always  been  centres  of 
attraction  to  lovers  of  artistic  work—even  to  those 
who,  like  ourselves,  do  not  use  the  weed. 

Popolar  ljeoiiiree_The  lecture  committees  of 
the  various  literary  associations  throughout  tho 
country  whb  are  anxious  to  make  their  courses  pay 
will  be  glad  to  learn  that  Mie  well  known  founder 
of  *' Moore's  Bural  New-Torker"  ia  open  for  en- 
gagements. Mr.  Moore's  name  is  a  household  word 
wherever  agricultural  or  (iunily  literature  is  known, 
and  firom  Ms  large  experience,  his  pleasant  way  of 
tolling  what  he  knows,  and  hie  thorough  knowledge 
of  men  and  things,  we  feel  certain  that  where  he  is 
invited  ODce,theinvitation  will  be  repeated.  Letters 
addressed  to  him  at  *<  New  York,"  wiU  readily  find 
him.  TO*  name  is  too  well  known  to  require  further 
localisation. 

Tlte  BtodT'  of  B«t«my_yery  many  of  our 
readers  would  no  doubt  like  to  undertake  the  study 
of  systematic  and  structural  Botany,  but  are  de- 
terred by  the  difficulty  of  making  a  beginning,  and 
the  fact  that  no  teacher  is  acseaslble.  We  are  glad 
to  see  that  Miss  K.  Parsons,  who  has  been  for  some 
time  connected  with  the  olaiaealor  Home  Study, 
has  undertaken  to  teach  botany  by  correspondence. 
She  haa  had  much  experience  in  this  method  of 
teaching,  and  in  this  particular  science  has  herself 
studied  for  many  years  in  the  summer  classes  at 
Harvard  OoUege.  She  refers  by  permission  to 
Prof.  Asa  Gray  and  Prof.  O.  L.  (Joodale,  of  Harvard 
College,  and  we  trust  that  large  numbera  irill  avail 
themselves  of  her  assistance.  For  terms  and  other 
information  apply  to  her  address,  M  Ctarden  street, 
Cambridge,  Mass. 


THE  AMEKICAN 


Journal  of  Microscopy, 


POPULAR     SCIENCE. 


Vol  III. 


NEW  YORK,    FEBRUARY,   1878. 


No.  2. 


Rivefs  Microtome  and  its  Use. 

BT  DB.  jrOHANNBS  GBOKIiAND. 
TranslAted  from  the  "  Zeitsohrifi  far  Mioroikopie." 


INOE  man  has  been 
engaged  in  mioro- 
soopioal  obaerva- 
tionB,  he  has  endeav- 
ored to  oonirive 
cutting  inatnunentB 
suited  to  the  prepar- 
ation of  microsoop- 
ioal  objects,  and 
therefore  it  is  long 
since  he  first  con- 
trived apparatus  by 
means  of  which  very 
thin,  but-  uniform 
flections  of  the  object  to  be  observed,  can  be 
made. 

By  means  of  the  simple  knife,  and  the 
different  constructions  of  the  double  knife, 
it  was  only  possible  to  obtain  very  thin  uni- 
form outs  of  comparatively  small  area.  An 
attempt  was  therefore  made  to  contrive  in- 
struments, which,  by  means  of  suitable 
meohamsm,  would  give  greater  firmness  to 
the  knife,  and  secure  a  more  uniform  sec- 
tion. Such  instruments  are  known  as 
microtomes  or  section-cutters.  That  the 
endeavors  to  construct  a  microtome  are 
alieady  of  ancient  date,  is  a  well-known 
fact    One  of  the  oldest  instruments  of  this 


kind  appears  to  be  that  in  the  Utrecht  phy- 
sical cabinet.  Since  that  time  a  great  many 
different  microtomes  have  been  constructed, 
which  have  more  or  less  completely  satisfied 
the  demands  made  upon  them.  The  objec- 
tion, however,  which  has  been  made,  not 
entirely  without  reason,  to  most  of  these 
instruments,  is  this,  that  although  very 
complex,  their  performance  in  many  cases 
has  not  been  equal  to  the  requirements  of 
rigorous  science,  and  consequently  they 
have  not  received  much  favor  from  special- 
ists in  natural  science. 

Nevertheless,  it  seems  to  us  that  those 
who  regard  the  microtome  as  a  pons  asin- 
orum,  damaging  to  true  science,  and  only 
furthering  superficiality  and  so-called  sci- 
entific diletanteism,  take  a  one-sided  and 
prejudiced  view  of  the  matter. 

It  is  not  the  object  of  these  lines  to  give 
a  review  and  critical  discussion  of  all  known 
microtomes.  The  writer  of  these  lines  has 
not  had  occasion  to  leam,  from  practical 
experience,  their  advantages  or  defects,  and 
he  does  not  consider  himself  competent, 
without  such  experience,  to  pass  judgment 
upon  them.  But  having  used  the  instru- 
ment described  below  exclusively  for  making 
plant  preparations,  he  may  be  permitted  to 
express  in  a  few  words  his  opinion  in  re- 
gard to  the  demands  required  of  such  an  in* 
strument,  and  to  give  a  somewhat  more  ex- 
haustive account  of  a  microtome  which  he  has 
already  used  for  a  number  of  years  with  good 
results,  and  make  known  its  advantages. 
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Ab  regards  the  features  easeDtiBl  to  »  good 
mioiotome,  I  agree  in  the  main  with  the 
views  of  F.  Sohiefferdeoker,  In  how  far 
the  inetnunent  devised  bj  him  oorraspouds 
with  theee,  I  oannot  judge,  for  I  have  not 
had  an  opportonit;  to  see  saoh  a  one,  or  to 
work  with  it.  The  most  important  feature 
of  a  miorotome  appears  to  me  to  be  the  sim- 
pliait;  of  its  oonatmetion  and  at  the  same 
time  its  oheapnesa,  and  is  these  respeots  an 
instniment  tued  by  me  for  years,  and  in  no 
wise  new,  but,  as  it  appears  to  me,  again 
and  again  mistaken  for  another,  and  with 
injosttoe  defamed,  ma;  stand  at  the  head. 
It  has  not  profited,  in  my  opinion,  by  any 
of  the  supposed  improvements  whioh  have 
been  attempted  upon  it.     I  refer  to  the 


its  original  valne,  preoomiDg  that  it  is  oars- 
folly  protected. 

The  apparent  improvement,  by  making 
it  of  brass,  instead  of  wood,  whioh  probably 
was  first  done  by  Leyser,  in  Leipzig,  gives 
it  greater  preoision.  While  it  oannot  be 
denied  that  the  material  is  troly  better 
enited  for  snoh  preoision,  it  should  not  be 
overlooked  that  thereby  oomes  a  greater 
olnmsiness  in  managing  the  knife,  whioh  is 
shown  irrefutably  by  oomparative  work 
with  a  wooden  and  a  brass  miorotome.  One 
errs  greatly  if  he  believes  that  the  skill  of 
the  cutter  has  little  or  no  regard  to  the 
management  of  the  knife.  P.  Sohieffer- 
deoker  is  also  of  the  opinion  that  the 
sliding  of  the  knife  in  the  human  hand  by 


miorotome,  made  of  wood,  devised  in  the 
year  1868  by  my  friend  Bivet,  of  Paris. 
The  number  of  sections  I  have  made  with 
it  since  it  has  been  in  my  possession,  and 
of  whioh  not  a  small  portion  have  come  into 
the  hands  of  expert  epeoialists,  amounts 
now  to  thousands,  and  this  oiroumstonce 
sufBoee  to  show  that  the  statement  of  Herr 
Alexander  Brandt,  that  in  Leuoard's  zoolo- 
gical laboratory,  wood  had  proved  to  be  a 
poor  material  for  aach  an  inatrnment,  is  un- 
founded. It  is  certainly  necessary  that  the 
wood  be  selected  to  suit  the  instniment,  bat 
if  this  is  done  the  microtome  always  retains 


more  advantageous  and 
jodioiona  tiian  the  complete  independence 
of  the  instnunent  from  the  individual  skill 
of  the  operator.  If,  then,  with  Bivet's 
miorotome,  the  movement  is  not  by  the 
free  hand,  bat  by  means  of  slides,  it  ap- 
pears that  the  working  of  the  lighter  bnilt 
wooden  machine  is  more  satisfactory  than 
that  of  the  one  of  brass.  Moreover  an  in- 
strument of  the  latter  kind  is  much  more 
ooetly  than  a  wooden  one,  and  from  this 
fact  alone  its  nse  will  be  much  less  general. 
A  oiroumstonce  which  in  particular  efi'ects 
this  machine  is  the  position  and  fastening 
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of  the  knife.  Id  Iiejser'a  instmment  the 
podtioa  and  fastening  of  the  knife  appear 
to  be  the  same  m  in  the  Rivet  miorototne, 
made  l>7  the  mechanic  Teriok,  in  Puis. 

Imitations  ol  the  Bivet  microtome  have 
also  been  mode  in  Breelan  after  the  design 
ol  Dr.  B.  Long,  which  differ  in  many 
points  from  the  origintl  conatritctioa. 

As  snch  on  instmment  lies  before  me, 
which,  like  Leyaer's,  is  entire);  of  metal; 
and,  aa  I  have  had  occasion  to  compare  its 
perf(»inanceB  with  those  of  Bivet's  constrao- 
tion,  I  gire  here  a  detailed  description  of 
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more  in  a  horizontal  plane.  Abo7e,  on  the 
middle  portion  to  the  left,  there  is  to  be 
(onnd  mnnlng  parallel  with  the  wedge- 
shaped  cnt,  a  mie  10  centimetree  long, 
divided  into  millimetres. 

Each  division  oorresponds  to  an  elevation 
of  1-10  millimetre. 

Both  the  wedge-shaped  cats  mn  parallel 
side  b7  side,  so  that  tbenpper  middle  por- 
tion of  the  block  is  of  nnitonn  breadth 
from  front  to  back.  In  the  wedge-shaped 
groove  Ijing  in  the  inclined  plane,  an  ac- 
curately fitted  wooden  block,  F,  can  be 


mjr  iDstmment,  and  point  ont  where  it  dif- 
fers from  the  one  made  in  Breslau. 

The  microtome,  bb  origioallj  constracted 
\yj  Teriok,  alter  the  plan  of  Bivet,  consists, 
besides  the  knife,  of  three  pieces,  namelj,  a 
wooden  block  [Fig.  2)  16  centimetres  long, 
6  centimetres  high,  andGcentimetreabroad. 
On  either  side  of  this  block  there  is  a 
wedge-shaped  groove  B  and  G,  so  that  the 
breadth  of  the  npper  middle  portion,  D, 
only  measures  13  millimetres.  The  groove, 
B,  on  the  left  side  [when  the  inatrnment  is 
placed  before  one  for  work),  lies  in  a  sloping 
plane  having  an  inclination  of  1  in  100;  the 
right  hand  groove,  0,  on  the  contrary,  lies 


moved  back  and  fortb,  upon  which  is  a  dSp, 
H,  provided  with  a  spiral  spring,  Q,  in 
order  to  confine  the  object  tn  be  cnt  directly, 
if  it  be  large  eoongh.  If  tbe  object  is  too 
small,  however,  to  be  held  by  the  clip,  it  i» 
clamped  between  two  little  pieces  of  elder 
pitb,  or  preferably,  with  plants,  imbedded  in 
stearin  e. 

Fig.  3  shows  the  clip  with  tbe  object 
held  by  it  seen  from  above.  In  the  wedge 
shaped  groove,  lying  borizonUt,  is  another 
wooden  wedge  movable  to  and  fro,  which 
projects  above  tbe  middle  ledge  of  the 
block  abont  the  thickness  of  the  back  oK 
tbe  knife.     In  tbe  upper  part  of  this  there 
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is  a  groove  iDto  «hioh  the  stiong  huidle  ot 
the  knife  ia  flmilf  pieaaed,  and  whiah  is 
made  with  gieatest  oaie,  so  that  tb«  knife ' 


Fig.S. 

nuj  maiutun  the  most  adTant&geou  po«i- 
tion  for  ontting.  It  can  be  olamped  in  this 
poaition  bj  roeana  of  a  braas  sorew,  «o  that , 
'an;  change  of  position  ia  quite  impoaaible. 
The  ontting  ia  now  a  very  simple  oper- 1 
fttioa.  One  places  tbe  wedge  with  the  ob- ; 
jeof  clamp,  according  to  the  thiaknesa  ot 
the  preparation  which  it  ia  desired  to  ob- ' 
tain  apon  a  whole  or  half  division,  and  con- 
ducts the  cntting  b;  drawing  the  knife  with 
A  abort  pnll  towards  himself.  With  most 
objects  an  elevation  of  1-10  millimetre  gives 
cats  anffioiently  thin. 


Fig.  4. 

As  regards  the  oonatrnotion  ot  the  knife 
itaelf:  the  blade  is  56  millimetieB  long,  hj 
16  mtllunetrea  broad,  and  makes  an  angle 
of  16°  with  the  handle,  which  is  80  mUli- 
metres  long  hy  12  millimetres  broad.  The 
handle,  and  also  the  book  ol  the  knife,  have 
the  same  thickness  of  6  millimetres.  The 
blade  is  very  deeply  hollowed  above,  but 


beneath  gronnd  flat,  and  both  sides  are  pol- 
ished. The  vei;  solid  constraotion  ot  the 
knife  ia,  as  I  know  from  experience,  of  the 
greatest  importance  to  ita  ntiii^. 

In  the  nae  ot  this  instrument  which,  I 
must  here  explioitlj  remark,  is  only  suited 
for  the  cutting  of  objects  not  too  hard,*  I 
take  care  to  poor  water  upon  the  surface  of 
the  object  already  prepared  for  this  pur- 
pose, and  also  plaoe  a  few  drops  of  water 
upon  the  ooncdva  side  of  Uta  knife.  B;  thin 
lueana  the  section  is  prevented  from  adher- 
'  ing  to  the  blade,  whereby  it  would  be 
I  broken  or  torn.  That  the  knife-blade  mnat 
I  be  of  the  utmost  possible  degree  ot  aharp- 
i  nees  is  a  oonditio  tint  qua  non,  hardly  re- 
quires  mention.  I  do  not  allow  the  labor 
to  deter  me  from  carefully  stroking  the 
blade  upon  the  razor  strop  after  every 
six  or  eight  outa  of  soft,  or  every  three  or 
four  cnts  of  more  difficult  objects.  In  this 
'  manner  I  have  been  able  to  make  rather 
hard  preparations  with  this  instmmeut,  as, 
for  example,  through  a  cereal  fruit  (grain  of 
i  barley)  a  longitudinal  section  which  showed 
the  bud  axis  and  the  layers  of  young  leaves, 
together  with  the  albnminons  bodies.  Snch 
complete  sections  are  obvioosly  not  to  be 
made  by  the  free  hand. 

If  I  now  compare  my  instrument  with  the 
Breslan  miorotome,  thedifTerenoes  are  to  be 
seen  at  a  glance,  in  the  more  costly  mate- 
rial, and  the  dumsinees  in  making  sections, 
particularly  in  the  following  points:  The 
object-olamp,  which  in  Bivet's  instrument 
ia  fastened  immovably  on  the  wedge  ot  the 
inclined  plane — which  I  regard  decidedly 
as  an  advantage — can  here  turn  upon  a  steel 
peg.  The  reason  for  such  turning  is  not 
I  evident  to  me.  Moreover,  the  clamp  itself, 
I  which  in  my  instrument  simply  doees  by 
!  the  strong  spiral  spring  provided,  here  is 
'  worked  with  two  screws,  the  nae  of  which 
appears  to  me  very  problematic,  and  un- 
neoeaearily  complicate  the  apparatus.  The 
right  and  left  wedge-shaped  outs  are  not,  as 
with  me,  parallel,  but  diverge  towards  the 


•For  anttiag  harder  iiood*,  and  ii 
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front.  Any  preBnmed  advantkge  in  this 
for  the  cnttiDg  appears  to  me  illusory.  The 
greatest  defects  appear  to  me,  however,  to 
cling  to  the  knife  and  ite  manner  of  faaten- 
iDg.  The  blade  of  the  knife  is  dispropor- 
tionately long;  the  thickness  of  the  back 
measnrea  4  millimetrea,  the  length  12  centi- 
metres, the  breadth  19  millimetres.  The 
reason  for  the  long  knife  I  do  not  compre- 
hend, since  inoultingonlj  half  of  the  edge 
can  be  ased.  The  blade  is  only  alightlj 
concave.  The  handle  of  the  knife,  which 
is  70  millimetres  long,  15  millimetres  broad 
and  i  millimetres  thick,  is  simply  secured 
by  means  of  a  screw  furnished  with  »  cmoi- 
form  plate,  and  hence  lacks  all  firmness  and 
immobility,   featnres  which,  aocording  to 


prepare  such  instruments,  and  it  is  lutrdly 
to  be  donbted  that  he  would  find  a  good 
market  for  them.  Mj  judgment  of  the  in- 
stmment  is  from  almost  daily  use  of  it  for 
about  ten  years,  and  I  am  in  a  position  to 
call  Qpon  a  great  number  of  scientific  men, 
in  whose  bands  are  to  he  found  preparations 
made  with  it,  to  testify  to  ite  perfor 


Elementary    Papers   on    Objectives  and 
some  Accessories. 

BT      BOUYN      HUCHCOOK. 

lOontinved  from  page  164  of  prtcrdtng  uoiuiae.) 
II.-COVEH    COBBECTION. 

WE   come    now  to  the    application    (^ 
these  principles  to  the  constmotion 
of  objeotiveB.     Beyond,  the  mere  elemen- 


my  ezperienee,  are  indispensable.  These 
special  oaoses  has  rendered  it  impossible 
for  me  to  obtain  nsefnl  sections  from  the 
InstrnmeDt  ss  thus  modified.  Careful  com- 
parison shows  indisputably  that  the  Rivet 
microtome,  in  its  original  timple  form,  is 
capable  o/  most  exceUent  perfm-mance,  anil, 
that  (he  modifUations  undertaken  upon  it,  icilk- 
out  increasing  its  use/ulnegs,  indeed  delrad- 
ing/rom  U,  have  made   it  considerably   more 

If  I  have  permitted  myself  above  to  draw 
attention  to  the  advantages  of  an  already 
celebrated  little  instmment  in  its  simplicity, 
this  is  beoaoae  I  foresee  great  results  for  the 
extenaion  of  nucrosoopical  observations 
from  its  more  extended  introduction,  and 
beoatue  its  nndervaloation  appeared  to  me 
truly  not  anffloiently  jnslified.  It  is  greatly 
to  be  desired  that  a  skilfnl  mechanic  should 


tary  prinoiplea  the  writer  will  not  venture^ 
for  theoretical  knowledge  will  protect  no 
mere  statements  from  the  attacks  of  tb« 
practical  maker  of  obieotives.  Therefore 
we  will  keep  within  the  limits  of  safety,  an<( 
avoid  deep  water,  which  is  often  troubled. 

The  beat  objectivea  are  generally  made  of 
three  sets  of  lenses,  designated  as  the  front, 
middle  and  back  combinations.  For  a  long 
time  it  was  not  possible  to  constmot  objeo- 
tives  having  an  angular  aperture  even  ap- 
proaching what  we  now  consider  as  low  an- 
gles, because  opticians  were  unfamiliar  wiUt 
certain  properties  of  aehromatio  leneeSr 
which  were  first  discovered  by  Ur.  J.  J. 
Lister  abont  the  year  1629.  Immediatel7 
following  the  aimonncement  of  Ur.  Iiistet's 
results,  there  oome  abont  a  very  radical 
change  in  this  regard.  It  is  oar  purpose  to 
describe  the  resotts  of  tfaeae  investigation* 
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tn  as  oonoise  language  as  possible,  for,  it  is 
a  curioas  fact  that,  in  spite  of  their  great 
tmportanoe,  they  are  scarcely  mentioned  in 
works  on  the  microscope,  and  are  even 
passed  over  entirely  by  most  elementary 
works  on  general  physics. 

To  illustrate  the  principal  points  which 
concern  us,  we  will  refer  to  Pig.  6,  which 
represents  an  achromatic  lens  of  the  com- 
mon form.  The  principal  focus  (or  focus 
for  parallel  rays)  is  at  the  point  P.*  Mr. 
Lister  discovered  that  from  a  certain  point 
not  far  from  the  principal  focus,  and  a  little 
beyond  it,  as  A,  Ught  would  be  transmitted 
by  such  a  lens  quite  free  from  spherical 
aberration.  The  ray  A  b  passes  on  to  C 
quite  perfectly  corrected,  but  if  the  radiant 
point  be  moved,  either  from  or  towards  the 
lens,  the  aberrations  are  again  produced;  if 
we  move  it  farther  away,  the  positive  aber- 


Between  the  points  A  and  a  the  spherical 
aberration  is  negative,  t.  e.  the  action  of  the 
concave  is  more  powerful  than  that  of  the 
convex  lens.  Beyond  A  and  within  a  the 
aberration  is  positive. 

The  application  of  these  facts  to  the  con- 
struction of  objectives  is  admirable. 

Por  the  sake  of  simplicity  we  will  con- 
sider an  objective  made  of  two  corrected 
lenses  as  in  Pig.  7,  so  placed  that  the  rays 
starting  from  the  shorter  aplanatic  focus 
P",  of  the  first  one  B,  enters  the  second  one 
from  the  direction  of  its  longer  aplanatic 
focus  P.  We  can  readily  see  that  under 
these  circumstances  the  radiant  point  may 
be  moved  back  and  forth  within  certain 
limits  without  destroying  the  corrections; 
for,  suppose  the  point  P"  to  approach  the 
face  of  the  lens,  it  passes  within  the  aplan- 
atic focus  of  the  first  lens,  and  the  emergent 


Fig.  G. 


orations  are  in  excess,  if  in  the  opposite 
direction  the  negative  action  preponderates. 
The  point  A  is  called  the  aplanatic  focus  of 
the  lens.  It  may  be  readily  understood  that 
the  action  of  a  lens  in  changing  the  course 
^f  a  ray  of  light  varies  with  the  direction  of 
incidence,  and  with  every  change  produced 
by  the  first  lens,  the  opposing  action  of  the 
aeoond  lens  is  increased  or  diminished.  The 
result  naturally  follows  that  there  is  a  point 
at  which  the  two  lenses  will  just  balance 
«ach  other  in  their  aberrations,  and  this  is 
what  Mr.  Lister  first  discovered. 

But  he  also  found  a  second  point  within 
the  principal  focus  at  which  the  same  result 
is  seen.  The  point  a  is  therefore  known  as 
the  shorter  aplanatic  focus,  because  here 
also  the  corrections  are  perfect. 


*There  U  a  mist&ke  in  the  lettering  of  this 
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figure.    Tlie  reader  is  requested  to  move  the  letters 


rays  have  consequently  positive  aberration, 
but  as  they  must  enter  the  second  lens  from 
the  direction  of  a  point  within  its  longer 
aplanatic  focus,  this  lens  exerts  a  negative 
action  which  neutralizes  the  opposice  influ- 
ence of  the  first  one.  So,  in  moving  the 
point  in  the  opposite  direction  the  relative 
action  of  the  lenses  is  reversed. 

Practically  the  distance  through  which  this 
point  may  be  moved  is  very  small  in  case  of  a 
microscope  objective,  and,  since  by  exceed- 
ing this  limit  we  lose  the  best  performance 
of  our  objective,  we  may  be  able  to  under- 
stand one  reason  why  an  excessively  long 
draw-tube  is  not  advantageous  for  delicate 
work,  and  also  why  we  cannot  enlarge  the 
image  beyond  a  certain  point  by  increasing 
the  distance  between  the  objective  and 
screen,  with  satisfactory  results,  in  photo- 
graphing  with  the  microscope.      It  need 


I 


.  .     ^JS^'^  i^®  f?*5*  ^ii^^xP^^!  i^?  liardly  be  said  that  by  increasing  the  length 
ositionofF.    The  desoription  will  then  be  Intel- 1  ^  ^^*   ^_^     _  j:^a. m \\ ^_ 

gible. 


of  the  tube,  or  distance  from  the  screen. 
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tiie  focal  length  beoomes  shorter,  illastrat- 
ing  in  a  perfect  manner  the  fact  that  mag- 
nifying power  depends  upon  nothing  else 
than  focal  length. 

In  objeotiTes  with  three  lenses,  the  first 
lens  has  its  aberrations  corrected  by  the  two 
behind  it,  they  acting  as  one.    The  front 


Pig.  7. 

lens  at  the  present  time  is  frequently  a  sim- 
ple plano-convex  lens.  Snch  a  lens  must 
necessarily  have  a  certain  amount  of  posi- 
tive  aberration,  both  for  color  and  form,  and 
this  must  be  corrected  by  the  back  lenses. 
Still  it  is  practicable  to  correct  much  of  the 
imperfections  of  such  a  lens  by  careful  at- 
tention to  its  thickness.  The  principles 
here  involved  are  simple,  and  will  be  dis- 
cussed in  a  future  number  of  this  journal. 

We  now  pass  to  the  consideration  of  the 
aberrations  introduced  by  the  interposition 
of  a  covering  glass  between  an  objective  and 
the  object 

All  microscopists  are  familiar  with  a  fig- 
ure like  our  illustration  (Fig.  8)  showing 
the  action  of  the  cover-glass  G  upon  rays 
coming  from  the  point  O.  Owing  to  the 
refractive  action  of  the  glass,  their  direction 
is  not  changed,  but  their  position  in  space 
IB  changed,  so  that  the  emergent  rays  ap- 
parently come  respectively  from  the  points 


X  and  Y.  The  distance  between  these 
points  represents  a  certain  amount  of  spher- 
ical aberration,  and  as  such  must  be  cor- 
rected in  some  way  by  the  objective. 

To  determine  whether  the  aberration  pro- 
duced by  the  cover  is  positive  or  negative, 
we  need  only  imagine  it  to  be  replaced  by  a 
convex  or  concave  lens,  and  compare  their 
action  with  that  of  the  cover-glass.  We  see 
at  once  that  it  acts  like  a  concave  lens,  the 
eSeot  of  the  convex  lens  would  be  to  bend 
the  outer  ray  towards  the  perpendicular, 
and  the  point  Y  would  then  be  beyond  in- 
stead of  within  it.  Hence  the  cover  pro- 
duces negative  aberration,  which  adds  to 
the  negative  aberration  of  the  back  lenses 
of  the  objective,  all  of  which  must  be  neu- 
tralized by  the  single  front  lens.  Evidently, 
then,  an  objective  must  have  some  means 
by  which  we  may  vary  the  positive  action  of 
the  front  lens  upon  the  back  combinations 
to  suit  the  requirements  of  covered  and  un- 
covered objects,  and  covers  of  different 
thicknesses,  if  we  would  obtain  the  best 
results  from  it.  This  is  accomplished  by 
varying  the  distance  between  the  front  lens 
and  the  two  posterior  lenses  by  means  of  a 
"screw  collar." 


Fig.  8. 

A  reference  to  Fig.  7  indicates  how  this 
correction  is  made.  We  remember  that  the 
cover-glass  and  the  back  lens  together  pro- 
duce an  excess  of  negative  aberration,  and 
the  problem  is  simply  to  increase  the  posi- 
tive action  of  the  front  lens.    Mr.  Boss  was 
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the  first  to  acoompliBh  this,  by  oaofiing 
the  front  lens  to  approach  the  back  lena, 
and  our  Fig.  7  is  taken  from  hia  original 
paper. 

Sappose  the  lens  A  to  be  moved  towards 
B,  and  oocnpy  the  place  of  the  dotted  lines. 
The  rays  which  enter  the  back  lens  when  in 
this  position  from  the  direction  of  its  longer 
aplanatic  foons,  mnst  come  from  some  point 
Z.  Now  Z  is  at  a  greater  distance  from  B 
than  its  shorter  aplanatic  foons  F",  hence 
the  rays  from  this  point  enter  this  lens  with 
less  divergence.  We  know  that  the  less 
rays  diverge,  the  more  powerfully  a  lens 
bends  them  towards  its  principal  axis.  Con- 
sequently the  rays  from  Z  are  made  more 
nearly  parallel  by  B  than  rays  from  F",  and 
the  positive  action  of  this  lens  upon  A  is 
increased. 

A  very  little  consideration  of  this  point 
will  show  clearly  how*we  may  correct  for. 
the  varying  thickness  of  cover  glasses.  Al- 
though the  principles  upon  which  this  cor- 
rection is  based  are  easily  understood,  it  by 
no  means  follows  that  it  is  practically  an 
easy  matter  to  make  the  correction.  There 
have  been  published  directions  for  making 
it  which  may  be  useful  at  times,  but  the 
ordinary  microscopist  will  doubtless  prefer 
to  trust  to  his  eye  alone,  and  correct  while 
looking  through  the  tube,  moving  the  fine 
adjustment  with  one  hand  and  the  screw 
collar  with  the  other.  With  a  good  medium 
power  glass,  a  1-5,  e,  g.  the  novice  may  not 
be  able  to  appreciate  the  effect  of  a  small 
change  in  the  screw  collar,  but  with  a 
higher  power  or  a  wide  angle  glass  the 
effect  is  very  decided.  With  a  power  as 
high  as  a  1-16,  it  oiten  happens  that  an  ob- 
ject is  perfectly  invisible  until  the  screw 
collar  is  adjusted  to  a  certain  point 

We  hear  much  of  "handling"  objectives, 
and  of  the  "knack"  there  is  in  it,  but  we 
believe  it  is  a  fact  that  any  person  blessed 
with  good  judgment  and  good  eyesight, 
can,  with  a  little  experience,  work  any  ob- 
jective up  to  its  fullest  capacity.  One  of 
the  essentials  is  very  careful  adjustment  of 
the  screw-collar.    We  do  not  mean  to  say 


that  an  ordinary  worker  can  make  one  of 
Spencer's  or  Tolles'  glasses  e,  g,  perform 
as  weU  as  the  maker  himself,  for  this  is 
hardly  to  be  expected.  Makers,  constantly 
testing  objectives,  are  naturally  more  famil- 
iar with  the  different  effects  of  iUumination, 
and  are  quicker  to  detect  little  defects  which 
pass  unnoticed  by  most  of  us.  A  man  who 
has  worked  for  years  with  central  light 
might  feel  lost  if  called  upon  to  resolve  a 
diatom.  What  we  mean  is  that  there  is 
nothing  about  such  work  that  cannot  be 
easily  acquired  by  a  little  patience,  and  al- 
most any  one  whose  aspirations  lead  in  this 
direction  may  attain  distinction  among  his 
co-workers  as  a  "  handler."* 

A  few  words  as  to  the  proper  method  of 
using  the  screw  collar.  Some  first  turn  the 
collar,  then  pass  the  hand  up  to  the  focus- 
sing screw,  then  back  to  the  collar,  eto. 
This  is  a  very  awkward  plan  and  a  very 
slow  one.  It  is  always  best  to  keep  one 
hand  on  the  focussing  screw,  the  other  upon 
the  collar,  and  move  the  two  together,  caus- 
ing the  focus  to  follow  the  changes  of  the 
collar.  It  is  stated  that  Mr.  Tolles  makes 
objectives  in  which  the  ooUar  adjustment 
produces  no  change  in  the  focus.  We 
are  not  aware  that  Mr.  Tolles  himself  has 
ever  made  such  a  daim.  If  he  has  it 
would  be  interesting  to  knew  how  this 
is  accomplished.  It  seems  there  must  be 
some  misunderstanding  about  this  matter 
on  the  part  of  certain  ones  who  speak  with 
authority. 

*3ioo6  this  wftB  written,  these  opinions,  as  else- 
where expressed,  have  been  the  subject  of  some 
criticism.  If  the  writer  has  been  inclined  to  under- 
valae  the  labor  required  to  become  a  good 
**  handler,**  he  looks  for  his  justification  to  the  fact 
that  so  many  who  purchase  expensiTe  **  fighting 
objectiTes,**  and  use  them  well  for  this  purpose,  can 
do  very  little  else.  The  mere  exhibition  of  test 
objects,  and  comparison  of  objeciives  for  the  simple 
purpose  of  satiating  one*s  pride  in  possessing  the 
best  glass,  is  by  no  means  studying  microscopy  for 
the  love  of  the  science.  It  is  (kr  from  his  intention 
or  design  to  detract  from  the  credit  due  to  a  man, 
who,  like  Prof.  J.  E.  Smith,  has  secured  an  eminent 
position  for  himself  as  an  authority  on  objectives  by 
years  of  careftil  work. 
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Biscursory  Thoughts  Relating  to  the  Use 
and  Abuse  of  the  Microscope. 

An  iddresB  delivered  by  Prof.  J.  Edwurds  Smith, 
before  the  Dunkirk  Microscopical  Society,  Tnes- 
day  cTening,  October  81, 1876. 

To  (k/i  members  cf  the  Dunkirk  Microscopical 
Sodeiy: 

Gentleubm — About  twelve  months  ago  a 
friend  of  mine,  and  a  brother  microsoopist, 
ordered  from  London  a  low-angled  1-4  inob 
objective;  my  friend  was  engaged  in  histo- 
logical investigationB,  and  felt  the  need  of  a 
reliable  meditun-power  glass.  He  had  been 
told  that  wide-angled  glasses,  although  very 
suitable  for  the  purposes  of  the  diatomist, 
were  hardly  suitable  for  the  work  he  had  in 
hand;  he  was  told,  too,  that  the  thing 
needed  was  a  glass  of  low  or  moderate  an- 
gle, say  from  50°  to  70°,  and  one  that  had 
great  working  distance;  in  short,  as  the  say- 
ing goes»  he  needed  a  good  "working 
glass." 

In  due  time  the  objective  was  received, 
and  one  veiy  pleasant  evening  my  friend 
called  on  me  expressly  to  show  the  work  of 
the  lens.  I  remember  that  we  had  a  very 
enjoyable  time,  amusing  ourselves  by  look- 
ing over  a  variety  of  specimens  suitable  for 
the  glass.  In  the  course  of  the  evening  he 
exhibited  a  beautiful  section  of  a  human 
tooth,  and  placing  the  same  under  the  l-4th, 
called  my  attention  to  the  ''Nasmyth's 
membrane,"  described  by  Frey  and  others. 

This  was  a  matter  of  interest  to  me,  for  I 
had  heard  much  of  this  **  Nasmyth's  mem- 
brane;" I  had  examined  human  teeth  time 
and  time  again  with  my  own  wide-angled 
glasses,  but  had  never  been  able  to  discover 
the  same.  I  was,  in  fact,  somewhat  curious 
about  the  matter.  It  seemed  odd,  to  say 
the  least,  that  my  glasses,  which  would 
show  me,  clearly  and  accurately,  lines  as 
dose  as  120,000  to  the  English  inch,  should 
fail  to  show  me  the  existence  of  a  mem- 
brane said  to  be  about  1-6000  of  an  inch  in 
thickness;  and  then  again  I  had  hunted 
with  a  low-angled  l-4th  of  my  own  without 
success.  Hence  it  was  with  expectancy  and 
interest  that  I  put  my  eye  to  the  tube;  I 
saw  a  decided  thickening  of  the  margin  of 


the  crown  of  the  tooth,  and  was  informed 
that  this  was  the  veritable  "Nasmyth." 
**  But,"  said  I,  *«  is  this  thickened  edge  not 
the  fault  of  the  objective,  and  suppose  that 
we  examine  the  specimen  with  another 
glass?" 

Removing  the  London  lens,  I  substituted 
a  wide-angled  l-6th  of  plus  180°  of  aper- 
ture, and  on  adjusting  carefully  to  the 
thickness  of  covering  glass,  I  soon  had  a 
splendid  view  of  the  preparation,  by  far 
finer  than  that  shown  by  the  London  glass; 
and  as  I  had  supposed  would  be  the  case,  I 
now  had  a  nice  clean  edge  in  the  place  of 
the  thickened  one  before  mentioned.  The 
superiority  of  the  definition  over  that  of 
the  l-4th  was  apparent;  and  the  capacity  of 
the  l-6th  to  bear  the  l-4th  inch  solid  eye- 
piece and  amplifier — thus  carrying  the  am- 
plification up  to  nearly  4,000  diameters — 
was  in  a  few  moments  demonstrated,  but 
the  Nasmy th's  membrane  was  not  to  be  seen 
under  any  amplification. 

At  this  time  it  occurred  to  me  that  I 
might  possibly  make  a  membrane  as  de- 
scribed by  the  books,  and  as  shown  by  the 
London  lens.  Turning  the  collar  of  the 
l-6th  so  as  to  throw  the  glass  considerably 
out  of  adjustment,  and  again  focussing  the 
object,  I  was  much  amused  to  find  that  I 
had  the  identical  membrane,  as  shown  by 
the  imported  •glass,  and  also,  that  as  the 
collar  was  moved,  the  membrane  could  be 
made  thick  or  thin  to  suit! 

The  result  of  this  little  episode  was  sim- 
ply this — my  friend  now  owns  and  uses  on 
histological  work  an  American  made  l-6th  of 
180°  of  aperture. 

I  have  related,  as  briefly  as  possible,  this 
little  incident,  and  exactly  as  it  occurred.  I 
desire  to  say,  however,  that  I  do  not  deny 
the  existence  of  "Nasmyth's  membrane," 
described  in  the  various  works  on  physi- 
ology and  histology.  Nevertheless  candor 
compels  me  to  state  that  I  have  in  times 
past  made  diligent  search,  and  have  failed 
to  recognize  a  structure  which  is  taught, 
even  in  our  elementary  school  books,  as  if 
it  were  a  conmionplace  thing! 

Months  ago  it  occurred  to  me  that  the 
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membrane  referred  to  might  only  be  found 
on  teeth  of  the  first  dentition,  and  obyi- 
oobIj  would  be  found  wanting  on  the  tooth 
of  an  adult.  This  idea  sent  me  to  the  den- 
tist's office;  such  specimens  were  procured, 
but  the  "Nasmyth"  still  defeated  my 
search  therefor. 

Some  months  ago  I  was  engaged  in  teach- 
ing microscopy  in  one  of  our  public  schools. 
At  that  time  I  had  the  dass  in  physiology 
in  hand,  and  it  was  my  especial  purpose  to 
show  them  actuality,  structures  which  were 
described  and  pictured  in  the  text  book 
used.  I  had  not  proceeded  far  before  we 
ran  against  this  "Nasmyth's  membrane," 
and  I  was  compelled  to  state  substantially 
the  experience  which  I  hare  now  related  to 
you. 

There  is  not  a  class  of  persons  on  earth 
less  appreciated  or  more  poorly  paid  than 
those  engaged  in  histological  investigations, 
and  for  their  indefatigable  perseverance  I 
entertain  a  profound  respect;  but  it  has 
often  occurred  to  me  that  as  a  class  they 
have  been  content  to  work  with  very  poor 
tools,  and  it  is  safe  to  say  that  a  great  deal 
of  the  ground  already  studied  will  have  to 
be  reinvestigated,  and  with  better  glasses— 
with  a  better  knowledge  of  those  manipula- 
tions requisite  to  the  proper  use  of  wide- 
angled  lenses.  Nor  can  the  necessary  man- 
ipulations be  acquired  in  the  ordinary 
routine  of  investigation;  it  is  an  art  of  it- 
self, and  calls  for  special  attention,  requir- 
ing as  much  study  as  the  art  of  manipu- 
lating a  piano  forte  or  an  organ. 

It  is  a  very  commonplace  remark,  that, 
for  the  purposes  of  the  histologist,  low 
angled  glasses,  of  moderate  definition,  are 
the  best  suited.  And  yet,  if  we  consult 
their  latest  works,  we  will  find  structures 
described  that  call  for  the  best  lenses  of  the 
widest  angles.  Take,  for  instance,  the 
muscle  sheaths,  or  the  axis  cylinders  of  the 
nerves  described  by  Frey,  in  his  last  edi- 
tion. Ck)ming  down  to  commonplace 
things,  I  affirm  that  the  simple  trachea  of  a 
bee  cannot  be  studied  with  advantage  with 
other  than  lenses  of  the  widest  angles. 

There  is  perhaps  no  microscopic  object 


more  common  than  these  tracheas.  They 
are  to  be  found  mounted  in  the  cabinet  of 
every  microscopist,  and  we  have  all  of  ua 
read  about  them  in  the  books;  we  have  ex- 
amined them  again  and  again,  times  with- 
out number,  with  objectives  ranging  from 
the  inch  to  the  l-6th,  or  perhaps  to  the 
1-lOth.  Now  I  ask  yon  to  take  a  look  at 
them  on  my  account,  and  if  possible  inform 
me  how  these  tracheal  coils  terminate:  what 
is  the  structure  at  their  very  last  end?  what 
is  the  least  diameter  of  these  terminal 
coils  ?  Here  you  have  a  problem  in  hand, 
to  which,  for  exquisite  intensity  of  defin- 
ition, or  nicety  of  manipulation,  the  resolu- 
tion of  the  MoUer  or  Nobert  plates  are 
child's  play  matters  1  And  if  you  should  be 
desirous  of  testing  your  lenses  as  to  their 
capacity  for  histological  work,  the  trachea 
will  be  found  to  be  one  of  the  very  best  test 
objects  in  existence,  and  will  surely  furnish, 
you  valuable  ideas  as  to  the  relative  value 
of  wide  and  low  angled  glasses  for  the  pur- 
poses of  histological  research. 

Not  long  since  one  of  our  most  skilful 
physicians  sent  me  a  sample  of  urine  from 
a  child  supposed  to  be  suffering  from  a  dis- 
ease of  the  kidneys.  It  was  a  perplexing 
case,  and  the  medical  gentleman  in  charge 
hoped  that  the  microscope  would  give  some 
light  on  the  case;  when  examined  with  a 
low  power  l-5th  of  70°  aperture,  the  speci- 
men appeared  in  eveiy  respect  healthy;  but 
on  further  examination  with  a  wide-angled 
glass,  and  with  an  amplification  of  nearly 
4,000  diameters,  it  was  found  to  be  Utendly 
swarming  with  vibriones.  There  were  bil- 
lions upon  biUions  of  them  in  every  field 
examined,  aU  of  which  were  totally  invisi- 
ble to  the  low-angled  l-5th. 

We  often  hear  the  remark,  that  wide 
angled  glasses  are  just  the  thing  for  the  dis- 
play of  lined  objects,  surface  markings, 
diatoms,  etc.,  but  that  owing  to  their  short 
focal  length,  and  limited  working  distance — 
the  trouble  attending  the  adjustment  of 
coUar — and  in  general,  the  difficulties  per- 
taining to  their  use,  that  they  are  unsuited 
to  the  purposes  of  the  histologist;  while  on 
the  contrary,  low-angled  glasses  of  greater 
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vorking  distance,  reqairing  no  skill  in 
management,  are  the  tools  with  which  the 
real  work  of  the  microscope  has  been,  and 
mH  continue  to  be  done,  and  such  are 
fondly  termed  good,  honest,  and  reliable 
"working  glasses." 

I  can  never  listen  to  this  line  of  argument 
without  entertaining  the  suspicion  that 
sloth  and  inactivity  lay  at  the  bottom.  We 
never  hear  astronomers  complain  of  the 
care  they  are  compelled  to  use  in  instru- 
mentation; on  the  contrary,  they  pride 
themselves  on  the  accomplishment  of  being 
able  to  work  instruments  requiring  a  greai 
amount  of  skill  and  precision  in  manipula- 
tion. 

The  objection  of  short  working  distance 
originated  years  ago,  when  German  patho- 
logists were  in  the  habit  of  using  conmion 
window  glass  to  cover  their  mounts,  and  at 
that  time  the  extremely  thin  glass,  now  so 
easily  procurable,  was  unknown.  All  this 
is  now  changed;  the  widest  angled  lenses 
known,  giving  all  desirable  amplification, 
will  admit  the  use  of  covers  l-50th  of  an 
inch  thick,  while  covering  glass  measuring 
.003  can  easily  be  procured. 

A  vast  amount  of  work  has  been  doue 
with  these  "honest  and  reliable  working 
glasses,"  and,  as  I  have  before  said,  will 
have  to  be  done  over  again,  and  this  revis- 
oiy  work  is  now  in  progress.  But  while 
there  is  some  excuse  for  the  investigators  of 
the  past,  who  used  the  best  instruments 
then  obtainable,  what  shall  we  say  of  those 
of  to-day  who  persistently  refuse  to  avail 
themselves  of  the  wonderful  progress  the 
optician  is  able  to  demonstrate  in  this  cen- 
tennial year? 

I  have  advanced  the  idea  that  working 
pathologists  were  too  often  content  to  work 
with  poor  tools.  I  made  that  remark  in 
good  faith,  and  believe  that  it  will  be  found 
to  be  true.  Nevertheless  the  pathologists 
of  the  past,  or  even  of  the  present  day,  are 
by  no  means  wholly  at  fault,  when  we  re- 
member that  the  entire  corps  of  observers 
to  whom  we  are  indebted  for  all  that  has 
been  taught  through  the  aid  of  the  micro- 
scope, were  men  who  were  regularly  engaged 


in  the  respective  duties  of  their  several  pro- 
fessions, and  that  most  of  them  have  filled 
professional  chairs  in  various  institutions  of 
learning.  These  men,  in  studying  the  use 
of  the  microscope,  each  and  every  one  of 
them,  were  compelled  to  dig  and  trench  for 
themselves;  the  instrument  which  to  them 
was  as  aU-important  as  the  compass  to  the 
navigator,  was  far,  very  far,  from  being  as 
true  and  reliable  as  *'the  needle  to  the 
pole."  Once  launched  on  the  unknown, 
but,  to  them,  fascinating  sea  of  scientific 
investigation,  every  spare  moment  that 
could  be  snatched  from  their  regular  en- 
gagements was  devoted  to  its  exploration. 
It  was  a  tiny  sea,  within  a  microcosm,  re- 
plete with  interest,  and  capable,  as  if  by  the 
touch  of  the  optician's  wand,  of  boundless 
expansion  1 

These  self-abnegating,  self-sacrificing 
men  fully  accomplished  their  task.  It  was 
a  labor  of  love,  and  the  results  they  ob- 
tained were  given  to  the  world  without 
money  and  lyithout  price. 

Among  the  investigators  of  our  own  day, 
I  will  refer  you  to  one  whose  untiring  in- 
dustry- has  earned  for  him  a  world-wide 
reputation.  I  allude  to  Dr.  Lionel  S. 
Beale,  F.  B.  S.  Dr.  Beale,  as  you  are 
aware,  has  been  cotemporary  with,  and  the 
supporter  of.  Dr.  Garpentcor's  heretofore 
universally  received  opinions  as  to  the  rela- 
tive capacity  of  wide  and  low  angled  ob- 
jectives. Dr.  Beale,  in  his  work,  "  How  to 
Work  with  the  Microscope," — I  quote  from 
the  third  edition,  page  7 — says  as  follows: 
*•  For  ordinary  work  it  will  be  found  incon- 
venient if  the  object-glass  when  in  focus 
comes  too  close  to  the  object  This  is  a 
defect  in  glasses  having  a  high  angle  of 
aperture.  *  *  *  Glasses  with  a  high 
angle  of  aperture  admit  much  light,  and  de- 
fine many  structures  of  an  exceedingly 
delicate  nature,  which  look  confused  when 
examined  by  ordinary  powers.  For  general 
work  I  reconmiend  glasses  with  an  angle  of 
not  more  than  5QP  to  100°. 

*'  Mr.  Boss  has  lately  made  glasses  having 
an  angle  of  170°,  which  are  valuable  for 
investigations  upon  very  delicate  and  thin 
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structures,  such  as  the  diatomacen;  but 
such  powers  are  not  well  adapted  for  ordi- 
nary work.  The  importanoe  of  arranging 
the  object  very  carefully,  and  the  necessity 
of  paying  great  attention  to  the  illumina- 
tion, render  these  glasses  inconvenient  for 
general  observation.  The  penetrating  power 
'  of  glasses  with  a  low  angle  is  much  greater 
than  in  those  of  a  high  angle  of  aperture, 
so  that  exact  focussing  is  much  more  im- 
portant in  the  latter  than  in  the  former." 

This,  in  its  popular  acceptation,  is  the 
square  doctrine  first  advanced  by  Dr.  Car- 
penter, and  it  has  suffered  no  loss  by  its  fil- 
tration through  the  mind  of  Dr.  Beale.  It 
is  the  doctrine  which  has  been  generally 
received  and  accepted.  It  is  the  dogma 
which  ten  years  ago  I  thought  ought  not  to 
be  true,  and  of  which  to-night  I  stand  be- 
fore you  the  prince  of  sceptics! 

In  the  quotation  which  I  have  presented, 
there  are  two  dominant  ideas;  the  one  dis- 
plays the  inconvenience  attending  the  use  of 
wide-angled  glasses,  and  to  this  objection  I 
have  already  paid  my  respects  in  due  form; 
the  other  presents  the  theory  of  ''penetra- 
tion" as  originally  advanced  by  Dr.  Car- 
penter, supported  by  Dr.  Beale,  and  gener- 
ally endorsed  by  microscopists  of  Europe 
and  America. 

I  have  not  the  time  this  evening,  nor 
would  I  weary  your  patience  by  the  discus- 
sion of  this  dogma  of  penetration,  any  fur- 
ther tbau  to  admit  that  it  was  true  ten 
years  ago,  when  first  announced  by  Dr. 
Carpenter,  but  can  have  no  possible  preserit 
force  in  reference  to  the  wide  aperture 
glasses  of  to-day.  I  am  also  quite  prepared 
to  grant  that  a  spectacle  lens  of  sixty  inches 
focus  needs  less  skill  in  management  than  a 
duplex  1-lOth  of  plus  180"  of  aperture! 

After  all,  I  get  considerable  comfort  out 
of  the  quotation  already  presented.  Dr. 
Beale  says,  *'that  glasses  with  a  high  angle 
of  aperture  admit  much  light,  and  define 
many  structures  of  an  exceedingly  delicate 
nature,  which  look  confused  when  exam- 
ined by  ordinary  powers."  Notice  the 
wording;  he  does  not  say  diatoms.  He  does 
say,  *'m<i.ny  structures  of  an  exceedingly 


delicate  nature,  which  look  confused  when 
examined  by  ordinaiy  powers."  It  is  a 
candid  and  manly  admission,  and  I  honor 
his  candor.  It  is  the  truth,  the  whole  truth, 
and  nothing  but  the  truth;  while  for  brevity 
of  form,  or  clearness  of  expression,  these 
half  dozen  words  leave  nothing  to  be  de- 
sired beyond  what  is  here  so  forcibly  stated; 
and  I  beg  of  yon  not  to  lose  sight  of  the 
fact  that  if  this  was  true  of  wide-angled 
glasses  made  in  1865,  it  is  equally  so  of 
those  of  1876. 

Another  fact  will  bear  to  be  bourne  in 
mind.  It  is  this:  when  Dr.  Beale  wrote  in 
1865  he  was  very  far  from  being  expert  in 
the  use  of  wide  apertures.  I  will  read  to  you 
further  from  the  same  paragraph:  "In 
order  to  adjust  the  object-glass,  it  is  first 
arranged  for  an  uncovered  object;  then  any 
object  covered  with  thin  glass  is  brought 
into  focus  by  moving  the  body  of  the  mi- 
croscope; next,  the  riug  which  carries  the 
third  lens  is  screwed  round  until  any  parti- 
cles of  dust  upon  the  upper  surface  of  the 
glass  are  brought  into  focus.  The  glass  is 
then  corrected  for  examining  the  covered 
object  which  may  be  brought  into  focus." 

It  will  be  seen  that  the  method  of  adjust- 
ment adopted  by  Dr.  Beale  is  precisely  the 
same  as  that  used  by  many  for  measuring 
the  thickness  of  covering  glass,  and  when 
the  milled  head  of  the  fiue  adjustment  is 
properly  graduated,  and  the  "run"  of  the 
fine  adjustment  is  known,  the  plan  is  a  con- 
venient one,  and  will  give  measures  toler- 
ably correct;  but  for  the  purpose  of  adjust- 
ing an  object-glass  it  is  obviously  faulty, 
and  would  in  almost  every  instance  defeat 
such  wide  angled  lenses  as  I  am  in  the  habit 
of  using.  Dr.  Beale's  instructions  as  to  the 
adjustment  of  wide-angled  lenses  must  be 
taken  "cum  grano  salis,"  and  will  indeed 
be  more  honored  in  the  breach  than  in  the 
observance. 

It  is  with  pleasure  that  I  now  turn  to  page 
217,  and  read  as  follows:  "Besides  ex- 
treme minuteness  in  mere  size,  extreme 
tenuity  or  transparency  may  interfere  with 
the  definition  of  an  object.  Now  the  great- 
est difference  is  observed  in  object-glasses 
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in  this  particnlar.  The  best  objeot-glaases 
will  define  clearly  and  accurately — mark  the 
words,  'clearly  and  accurately' — bodies 
which,  from  their  transparency,  are  quite 
invisible  under  objectives  only  slightly  in- 
ferior to  the  first." 

Now  the  question  arises  at  once,  Where 
ehall  we  find  these  best  object-glasses, 
which  define  so  clearly  and  so  accurately 
such  delicate  and  transparent  objects  ?  Re- 
ferring again  to  page  7,  Dr.  Beale  responds 
thus:  "Glasses  with  a  high  angle  of  aper- 
ture admit  much  light,  and  define  many 
structures  of  an  exceedingly  delicate  nature, 
which  look  confused  nrhen  examined  by  or- 
dinary powers. " 

The  Doctor  having  thus  squarely  settled 
the  question,  most  kindly  goes  on  to  tell  us 
where  we  can  get  these  wide-angled  glasses, 
and  I  read  right  along,  as  before  quoted: 
"  Mr.  Boss  has  lately  made  glasses  having 
an  angle  of  170°,  which  are  valuable  for 
investigations  upon  very  many  delicate  and 
thin  structures,"  etc.,  etc. 

It  is  especially  a  part  of  my  purpose  in 
appearing  before  you  this  evening  to  show 
you  **  clearly  and  accurately,"  and  by  the 
aid  ol  glasses  of  American  manufacture, 
which  for  width  of  aperture  have  never 
been  excelled,  some  of  these  extremely  thin 
and  transparent  objects,  and  thim  pruve  to 
yon  the  truth  of  Dr.  Scale's  assertion;  and 
relying  on  the  correctness  of  the  old  adage, 
that  ''seeing  is  believing,"  I  can  hardly  fail 
in  the  demonstration  of  the  accuracy  of  Dr. 
Beale's  position. 

Pardon  a  momentary  digression,  and 
allow  me  to  turn  to  page  216.  Heie  I  read: 
'<  If  any  one  makes  out  new  points  of  struc- 
ture by  any  new  method,  all  that  such  an 
authority  who  differs  has  to  do  is  to  state 
that  he  has  not  been  able  to  see  the  struc- 
ture described  so  and  so.  Authority  too  often 
denies  the  existence  of  what  it  has  itself  been 
cinable  to  see.  Many  authorities  deny  the 
existence  of  what  they  have  not  seen,  while 
they  have  not  taken  the  pains  to  try  the  only 
method  of  demonstration  by  which  the  ap- 
pearances in  question  could  be  seen." 

Now  we  perceive  that  the  Doctor  is  in  a 


complaining  mood.  The  root  of  the  matter 
was  simply  this:  Dr.  Beale  paid  great  at- 
tention to  instrumentation;  the  first  l-25th 
and  the  first  l-50th  objectives  in  existence 
were  made  for  him;  he  was  not  very  particu- 
lar as  to  their  angle,  although  it  is  notice- 
able that  he  claimed  for  them  "  plenty  of 
light. "  But  the  fact  is  indisputable  that  his 
instrumentation  has  been  in  advance  of  that 
of  the  London  microscopists.  Dr.  Bdale 
was  in  fact  in  a  position  very  Similar  to 
those  of  the  present  day,  who,  conscious 
of  the  superiority  of  their  glasses,  are  dis- 
posed to  regard  the  blind  "  authorities  "  re- 
ferred to  as  unworthy  of  special  considera- 
tion. 

I  desire  in  this  connection  to  call  your 
attention  to  the  history  of  the  diatom  of 
which  we  have  all  of  us  heard  so  much 
about  during  the  past  nine  years.  I  refer 
to  Amphipleuraptlucida.  Who  of  us  here 
cannot  recall  the  time  when  the  existence  of 
strisB  on  this  shell  was  stoutly  denied  ?  We 
can  remember,  too,  when  Dr.  Woodward 
settled  this  much  vexed  question  by  pro- 
ducing his  photographs  displaying  the 
strife  on  what  he  was  pleased  to  call  "  this 
well-marked  diatom."  And  now  that  these 
markings  are  no  longer  to  be  questioned,  as 
exhibited  on  dry  mounts,  and  by  the  em- 
ployment of  monochromatic  sunlight,  full 
eighty  per  cent  of  our  American  observers 
fail  to  exhibit  "this  well-marked  diatom" 
by  lamp  illumination,  even  when  dry 
mounted.  I  have  a  balsam  mount  of  this 
shell  with  me,  and  hope  to  show  you  the  lines 
of  No.  20  of  the  Moller  plate  this  evening 
before  we  part,  and  also  the  19th  band  of  the 
Nobert  test  plate,  and  by  the  aid  of  Ameri- 
can made  lenses  of  medium  power. 

To  he  continued. 


•  •  • 


—  Between  San  Jose  and  Santa  Clara, 
Cal.,  there  are  large  quantities  of  silk- worms 
at  large.  They  are  understood  to  be  from 
the  old  stock  of  M.  Provost.  They  multi- 
plied on  the  popliur  trees,  then  attacked  the 
fruit  trees,  and  finally  gathered  on  the 
warm  side  of  a  brick  building,  spinning 
thousands  of  cocoons. 
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The  Amplifier. 

A  NY  lens  or  oombination  of  lenses  mag- 
•^^  nifying  an  object,  in  a  microscope  or 
telescope,  is  an  amplifier,  but  the  term  is 
more  especially  used  to  designate  a  concave 
lens  (of  which  varions  forms  are  used, 
either  achromatio  or  otherwise)  when  said 
lens  or  combination  is  placed  between  the 
objective  and  the  eye-piece  of  a  microscope 
or  telescope. 

Of  late  the  credit  of  applying  such  lenses 
to  the  compound  microscope  has  been 
claimed  by  some  for  Dr.  Wythe,  the  writer 
of  a  recent  American  book  on  the  micro- 
scope, whilst  others  are  certain  that  Mr. 
B.  B.  ToUes,  of  Boston,  has  made  similar 
amplifiers  for  many  years,  some  say  twenty 
years  ago. 

Professor  Barlow,  in  1829,  constructed  a 
large  telescope  of  6  or  6  ^ches  aperture, 
with  a  '*  simple  plate  "  lens  for  an  objective, 
and  used  a  fluid  (sulphnret  of  oarbon)  bi- 
concave lens,  by  which  he  accomplished 
two  things:  1st,  he  achromatized  his  "  simple 
plate  "  objective  lens  and  obtidned  the  same 
amplification  with  a.  much  reduced  length 
of  tube.  This  is,  I  believe,  the  first  ampli- 
fier used  in  the  telescope.  Mr.  Bogers, 
about  the  same  time,  constructed  a  telescope 
with  a  single  solid  crown  glass  lens,  with  a 
smaller  solid  flint  concave,  acting  in  the 
same  manner  as  the  fluid  lens  of  Prof.  Bar- 
low«  Both  Mr.  Bogers  and  Prof.  Barlow 
must  have  known  at  the  time  that  Charles 
Chevalier  used  a  similar  amplifier  on  the 
microscope. 

John  Browning,  of  London,  manufac- 
tures at  present  an  amplifier  for  the  tele- 
scope, formed  of  an  achromatic  combina- 
tion of  a  negative  focus,  which  he  calls  a 
*' Barlow's  lens,"  for  use  between  the  eye- 
piece and  object-glass,  so  as  to  obtain  an 
increase  in  the  power  of  the  eye-piece. 

I  have  as  yet  only  alluded  to  the  ampli- 
fier as  used  on  the  telescope.  I  will  now 
give  its  gradual  introduction  in  the  micro- 
scope. 

About  the  year  1828,  Charles  Chevalier, 
an  optician  of  note,  in  Paris,  France,  ap- 


plied the  plano-concave  lens  (achromatic  I 
believe)  to  the  uppermost  end  of  the 
achromatic  doublets  used  on  the  simple 
microscope,  for  the  two-fold  purpose  of 
amplifying  the  image,  and  increasing  the 
distance  between  the  objective  and  object. 

In  the  year  1825,  Charles  Chevalier  im- 
proved the  construction  of  the  solar  micro- 
scope, and  added  to  it  an  amplifier,  con- 
sisting of  a  plano-concave  achromatic  lens, 
placed  back  of  the  achromatic  objective. 

M.  Arthur  Chevalier,  his  son,  continues 
to  make  solar  microscopes,  with  the  ampli- 
fier, (lentille  plano-concave  achromatique.) 

Secretan  &  Lerebours,  of  Paris,  also  made 
solar  microscopes  with  amplifiers,  and  I 
have  one  made  by  them  in  1857.  The  am- 
plifier is  a  biconcave  lens,  similar  to  that 
described  as  the  Wythe  amplifier.  It  is 
placed  on  a  small  adapter,  and  slides  into 
the  short  tube  of  the  solar  microscope,  be- 
hind the  objectives,  and  its  amplifying 
power  is  increased  or  decreased  by  changing 
the  distance  between  the  objective  and  bi- 
concave lens.  The  amplifier  adapted  to  the 
solar  microscope  enables  us  to  obtain  either 
a  more  magnified  image,  or  the  same  image 
on  a  screen,  at  one-half  the  distance  re- 
quired without  the  combination. 

I  had  myself  tried  various  biconcave 
achromatic  and  non-achromatic  lenses,  such 
as  form  the  eye-pieces  of  opera  or  marine 
and  field  glasses,  both  half  way  between  the 
objective  and  eye-piece,  and  just  above  the 
objective  of  my  compound  microscopes,  but 
I  always  found  that,  in  equal  ratio  with  the 
amplification  obtained,  I  lost  light  and 
definition,  and  considered  the  amplifier  use- 
less on  the  compound  microscope.  Hearing 
of  late  so  much  about  the  ToUes  amplifier, 
and  the  magnificent  results  obtained  by  it 
with  resolving  objectives,  I  obtained  one 
from  Mr.  Tolles,  through  his  friend  and 
agent,  Mr.  Charles  Stodder,  of  Boston,  and 
though  purchased  with  doubts  as  to  its 
practical  use,  I  must  say  that  I  was  agree- 
ably disappointed  in  the  result.  Used  on  a 
large  compound  microscope,  with  lenses  of 
various  makers  of  1-10, 1-16,  and  1-20,  the 
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TolleB  amplifier  oaiued  xeaolatioiiB  on  the 
Nobert  19th  band  plaie,  which  without  it, 
at  the  same  time,  and  with  the  same  illom- 
ination,  oonld  not  be  seen  with  the  same 
objeotiyes;  with  that  inoreased  resolution 
the  loss  of  light  was  not  appreciable. 
The  amplifier,  being  placed  on  a  ^w-tube, 
which  allowed  it  to  be  removed  at  once,  and 
the  eje-piece  alone  substituted;  its  value 
oould  readily  be  discovered.  Another  qualify 
of  the  ToUes  amplifier  is  that  its  use  does 
not  require  any  change  in  the  adjustment 
of  the  object  glass;  as  is  the  case  with  a 
change  of  eye-piece,  or  an  increase  in  the 
length  of  tube,  the  change  in  the  focus 
being  hardly  perceptible. 

The  B.  B.  Tolles  amplifier  is  an  achrom- 
atic concavo-convex  lens  with  its  concave 
surface  upwards,  and  is  not  similar  to  eitber 
the  biconcave  amplifier  of  Dr.  Wythe,  or 
those  I  had  used  in  my  experiments.  To 
the  peculiar  form  or  curve  of  the  lens,  some 
of  the  results  may  be  due,  but  a  great  part, 
if  not  all,  are  due  to  the  manipulative  skill 
of  Mr.  Tolles. 

Mr.  B.  B.  Tolles  has  not  invented  the 
amplifier,  but  his  construction  of  that  lens 
or  combination  is  as  much  in  advance  of 
other  amplifiers,  as  his  object-glasses  sur- 
pass in  excellence  those  of  other  makers 
who  use  similar  combinations.  To  B.  B. 
Tolles  belongs,  however,  the  credit  of  hav- 
ing first  applied  the  amplifier  to  the  com- 
pound microscope. 

Every  microscopist  should  possess  a 
Tolles'  amplifier,  or  a  similar  instrument; 
its  cost  is  but  little  more  than  that  of  an 
ordinary  eye-piece,  and  as  it  may  be  used 
with  every  eye-piece,  its  possession  is  equal 
to  having  twice  as  many  such  glasses;  and 
the  possessor  of  a  good  modem  objective  of 
moderate  power  can  accomplish  with  it 
almost  anything  that  would  require  an  ob- 
jective of  the  same  grade  and  of  double 
magnifying  power;  thus  a  l-12th,  with  an 
amplifier,  will  do  the  same  work  that  a 
l-24th  would  without  the  amplifier.  Object- 
glasses  of  high-power  are  very  expensive, 
when  well  made,  and  require  great  manipu- 
lative skill  for  their  use,  while  a  medium 


power  of  the  best  quality  is  not  half  as  ex- 
pensive, is  easily  worked,  and  is  more  fre- 
quently needed. 

The  value  of  the  Tolles'  amplifier  was  also 
made  quite  apparent  by  two  photographs, 
showing  the  resolution  of  Amphipieura 
peUucida,  one  by  a  l-25th  and  the  other  by 
a  1-I2bh  objective  of  Tolles,  the  latter  with 
his  amplifier.  The  resolution  into  transverse 
striae,  in  both  photographs,  and  their  ap- 
pearance, is  so  similar,  that  were  they  not 
numbered  I  could  not  tell  which  was  ob- 
tained by  the  l-25th  objective. 

In  writing  the  above  I  have  endeavored 
to  give  the  history  of  the  amplifier,  and 
also  its  uses,  and  hope  some  of  the  many 
readers  of  this  journal  may  correct  any 
error  or  state  any  omission  in  the  article. 

OuBTAVus  Devbon,  M.  D. 

New  OrleanSt  Dec.  15,  1877. 


Entomological  Pins  Seized  for  Duties. 

rPHE  foUowing  article,  which  we  clip 
-*-  from  the  Canadian  EnUnnologist,  can 
hardly  fail  to  bring  a  blush  to  the  cheeks 
of  every  scientific  man  in  the  United 
States: 

For  some  years  past  our  society  has  kept 
a  small  stock  of  entomological  pins,  not  for 
the  purpose  of  gain,  but  for  the  conveni- 
ence of  our  members,  many  of  whom,  in  the 
United  States,  as  well  as  in  Canada,  have 
obtained  their  supplies  from  us  in  small 
packages  transmitted  through  the  mail. 
Recently  the  custom-house  officer  at  De- 
troit seized  several  packages  of  these  pins, 
and  demanded  for  their  release  charges 
amounting  to  more  than  their  value.  This 
action,  it  appears,  was  prompted  by  a  special 
circular  from  the  Treasury  Department  at 
Washington  to  the  collectors,  requiring  in- 
creased vigilance  in  regard  to  packages 
transmitted  by  mail — to  prevent  loss  of  rev- 
enue to  the  Department. 

On  being  informed  of  the  seizures,  we 
wrote  to  the  Secretary  of  the  Treasury,  ex- 
plaining the  objects  of  our  society  in  'this 
matter,  referriDg  to  past  usage,  and  also  to 
the  fact  that  these  pins  were  only  used  for 
scientific  purposes.  In  reply  the  Secretary 
holds  that  entomological  pins  must  take 
their  place  alongside  of  other  pins,  and 
pay  a  duty  of  35  per  cent,  and  that  the 
transmission  of  such  packages  by  mail  is 


40 


THE  AMERICAN 


oonban  to  law.  At  the  a«me  time  be 
Idndl;  inBtraoted  tbe  ooUeetor  at  Detroit  to 
vaire  the  nsnal  ohorgee  on  seized  f[oodB, 
and  deliver  the  pina  in  hie  poseession  on 
payment  of  dntiea  only.  We  shall  hence  in 
fntore  be  prevented  trom  Bapplying  onr 
membeia  in  the  nnit«d  States  with  pine  b; 
parcel  post. 

Roessler's  Portable  Wire  Plant-Press. 

BY  FBOF.  D.  □.  BATON. 

A  FEW  years  ago,  Frotesaot  Alphonso 
Wood  deecribed  in  the  "Bnlletin  of 
the  Torrey  Botanical  Clnb,"  a  wire  or  wire- 
netting  botanical  prew,  which  he  bid  lonnd 
of  great  aervice  while  colleotiag  plants  in 


Califoinia.  Bnt  it  does  not  appear  that 
any  preaseo  of  Prof.  Wood's  pattern  were 
ever  manufactured  for  sale. 

Mr.  Psnl  Roeeslet,  of  New  Haven,  Conn., 
has  now,  however,  perfected  a  wire  botan- 
ical presB,  something  like  Prof.  Wood's,  but 
more  like  the  presses  nsed  in  some  parts  of 


Oermany.  It  will  be  seen  from  the  accom- 
panying engraving  that  instead  of  a  heavy 
wire  border,  the  border  is  of  thin  strap 
iron,  A,  which  is  perhaps  an  improvement. 

One  Hide  of  the  press  is  fnmished  with 
four  ohain-woik  straps  E,  and  the  other 
side  with  four  little  hooks,  projections,  to 
which  the  chains  may  be  fastened,  by  any 
of  their  links,  witb  no  trouble,  so  that 
whether  empty  or  full  the  press  will 
securely  hold  and  compress  its  oontentF. 
Elastic  straps,  D,  at  the  ends  of  the  obains, 
are  furnished  with  hooks  to  secure  the 
chains,  so  that  the  press  cannot  be  thrown 
open  by  accident,  bnt  may  be  opened  and 
readjusted  without  delay.  The  presses  have 
their  sides  of  knitted  wire-work  drawn 
tight,  and  are  handsomely  japanned,  so 
that  they  will  not  mst.  They  may  be  car- 
ried by  either  a  handle  or  a  strap,  as  seen  in 
the  fignie.  Presses  ot  portfolios  of  this 
kind  have  the  very  great  advantage  of  per- 
mitting evaporation  to  go  on  trom  the 
sides,  while  board  presses  depend  entirely 
absorption  by  the  dryers.  I  have  found 
that  by  the  use  of  a  press  of  this  kind, 
kelps  and  rockweeda  (Laminarise  and 
R.  Fuoi)  may  be  readily  dried,  especially  if 
the  press  be  placed  in  a  oorrent  of  heated 
air,  as,  for  instance,  over  a  common  hot-air 

!giBter.  These  presses  are  made  of  jnst 
the  proper  size  to  prepare  specimens  suita- 
ble for  the  common  size  of  American  herb- 
paper,  16j  by  m  inches. 

College  Workshops. 

~p  EFERRING  to  the  fact  that  the  lique- 
tootiou  of  oxygen,  recently  accom- 
plished by  MM.  Piotet  &  Oaillet«t,  has  been 
within  the  reach  of  English  scientiflc  work- 
ers for  years.  Nature  makes  the  following 
pungent  remarks:  "It  is  also  clear  that  to 
oope  with  modern  requirements  our  labor- 
atories must  no  longer  contain  merely  an 
aniiqnated  air-pnmp,  a  Leyden  jar,  and  a 
few  bottles,  as  many  of  them  do.  The  pro- 
fessor should  be  in  charge  of  a  work-shop, 
instead  of  an  old  curiosity  shop,  and  the 
scale  of  bis  operations  must  be  large  if  b« 
is  to  marob  with  the  times." 


JOURNAL  OF  MICROSCOPY. 
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The  Journal  m  aa  Advertiiiiig  ModituiL 
An  advertiaar  whose  letter  can  be  examined  at  our 
oflloe  writes  vs  aa  follows:  *'I  haTS  receired  sereral 
IsltsrsoC  tnqiiiry,  andltwUl  please  you  to  know  that 
thooih  I  hare  had  adTcrtisements  in  other  Journals  also, 
<Mry  letter  of  inquiry  refers  to  the  Ambbioah  Joubmax. 
99  MunoaooPT.  This  oertalDly  demonstrates  the  ralue 
of  the  Journal  aa  an  adrertlslng  medium." 

Another  rery  extensire  adTcrtlser  says:  **We  hare 
sdTertiied  in  soTeral  other  Journals,  but  hare  obtained 
more  results  from  youra  than  from  all  the  others  put 
together." 


Notice  to  Subscribers. 

^H£  present  number  of  the  Joxtbnaii  will 
^  be  sent  to  all  old  subscribers  except 
thoee  who  have  positively  ordered  a  disoon- 
tinoanoe.  We  hope  that  those  who  intend 
to  sabeoribe  for  next  year  will  remit  as  soon 
88  possible.  Those  who  order  through  our 
^Bta  are,  however,  requested  to  make  pay- 
iMnt  to  them. 


Deferred. 

WANT  of  space  compels  us  this  month 
to  hold  over  several  interesting  and 
important  articles,  amongst  others  an  im- 
portant communication  from  Hon.  J.  D. 
Cox  in  regard  to  some  very  successful  re- 
sults obtained  at  the  Army  Medical  Museum 
in  the  use  of  high  angle  objectives  with  the 
binocular;  one  from  Prof.  J.  E.  Smith;  sev- 
eral illustrated  articles,  and  our  entire 
"Book  Table."  The  March  number  pro 
mises  to  be  very  rich  in  interesting  and  im- 
portant matter. 


-^—- 


To  Cut  or  Not  to  Cut ! 

MANY  of  our  readers  have  expressed  a 
desire  that  we  would  not  cut  the 
edges  of  the  Joxtbnal,  the  margin  now  left 
being  rather  small  when  the  volumes  come 
to  be  rebound.  To  send  out  some  cut  and 
some  uncut  would  involve  a  great  deal  of 
extra  labor.  Now,  as  we  believe  in  the 
good  republican  rule  that  the  majority 
should  govern,  we  intend  to  decide  this 
question  by  asking  all  our  subscribers  to 
express  their  wishes  on  this  point.  This 
may  be  easily  done  on  a  postal  card. 

It  would  be  easy  to  give  more  margin  by 
contracting  the  reading  matter,  but  this  we 
shall  not  do.  We  use  a  fair-sized  t3rpe,  and 
give  very  large  pages,  as  may  be  seen  by 
comparing  our  journal  with  others  of  a  sim- 
ilar size  of  leaf.  Our  object  has  always 
been  to  give  as  much  as  possible  in  the  way 
of  reading  matter  and  illustrations  as  the 
price  would  allow.  Some  of  our  readers 
have  told  us  that  they  would  gladly  double, 
or  treble,  even,  the  present  rate,  and  we 
fnUy  appreciate  their  kindly  feelings,  but 
unfortunately  there  are  too  many  of  our 
subscribers  who  cannot  be  thus  liberal,  and 
yet  who  enjoy  the  journal. 

•  ♦  m 

Concerning  Sub-Stages. 

A  MONGST  our  correspondence  the 
-^^  reader  will  find  an  important  letter 
from  Mr.  Zentmayer  in  regard  to  the  ori- 
ginality of  his  method  of  swinging  .  the 
sub-stage. 
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Duties  on  Phifosophical  Apparatus  and 

Books. 

XTTTE  see  that  in  the  new  tariff  bill  the  old 
*  '  rate  of  40  per  cent  is  laid  on  philo- 
sophical apparatus,  which,  of  coarse,  in- 
cludes microscopes ;  and  25  per  cent  on  books. 
The  propriety  of  such  a  duty  we  do  not  pro- 
pose to  discuss.  There  are  intelligent  and 
honest  men,  both  on  the  side  of  free  trade 
and  on  that  of  protection.  So  far  as  booksare 
concerned,  howeyer,  we  feel  that  the  tax  is 
one  which  favors  a  few  manufacturers  at 
the  expense  of  eyery  student  in  the  land. 
Our  publishers  are  yery  ready  to  reprint 
popular  foreign  books,  which  haye  a  large 
sale  amongst  general  readers,  but  which 
are  of  little  yalue  to  real  students,  and  in 
order  to  protect  them  in  this  piracy,  the 
student  of  natural  history  who  is  obliged  to 
use  the  "  Micrographic  Dictionary,"  or 
"Beale  on  the  Microscope,"  has  hitherto 
been  required  to  pay  an  additional  85  per 
cent  in  goldl  We  would  suggest  to  the 
framers  of  the  new  law  that  eyen  though 
our  publishers  should  be  encouraged  to  act 
as  pirates,  they  should  not  be  permitted  to 
act  as  dogs  in  the  manger — ^neither  selling 
books  themselyes  nor  allowing  others  to  sell 
At  least  let  all  foreign  books  that  haye  not 
been  republished  in  this  country  come  in 
duty  free;  this  will  include  all  the  expensiye 
books  of  greatest  scientific  yalue,  and  our 
students  will  not  be  hampered,  while  our 
publishers  will  not  be  despoiled  of  their  ill- 
gotten  gains. 

In  regard  to  philosophical  apparatus, 
howeyer,  and  especially  microscopes,  while 
we  do  not  care  at  present  to  discuss  the 
question  of  protection  or  no  protection, 
there  is  one  point  to  which  we  cannot  help 
oaUing  the  attention  of  our  legislators.  We 
refer  to  that  part  of  the  law  which  enables 
colleges  and  chartered  institutions  to  import 
these  things  duty  free.  The  idea  that  a  rich 
corporation,  like  Columbia  College  or  Cornell 
Uniyersity,  should  be  allowed  to  import  a 
thousand  dollar  microscope  free  of  all  duty, 
while  the  poor  self-taught  student  who,  by 
dint  of  hard  economy,  has  scraped  together 


a  few  dollars,  and  at  last  purchases  a  twenty 
dollar  French  instrument,  shall  be  obliged 
to  pay  40  per  cent  in  gold  on  it,  is  a  mon- 
strous piece  of  injustice.  The  microscope 
is  employed  more  as  a  means  of  scientifie 
research  and  education  than  as  a  toy  or 
ornament,  and  why  we  should  seek  to  pro- 
mote the  cultiyation  of  science  in  colleges, 
and  throw  restrictions  on  its  culture  by  in- 
diyiduals  is  to  us  inexplicable. 

The  present  system  works  a  double  evil; 
it  works  injustice  of  itself,  and  it  tends 
to  extend  and  perpetuate  the  yery  eyil 
which  the  friends  of  protection  claim  that 
their  system  is  intended  to  remoye.  Every 
one  knows  that  a  philosophical  instrument 
maker  is  enabled  to  produce  goods  cheaply 
just  in  proportion  to  the  amount  that  he 
manufactures.  Give  a  microscope  maker 
an  order  for  one  instrument,  and  it  may 
cost  you  a  thousand  dollars;  give  an  order 
for  five  hundred,  and  it  is  ten  to  one  that 
the  same  microscope  can  be  produced  for 
one  hundred  dollars. 

Now,  one  of  the  alleged  objects  of  protec- 
tion is  to  encourage  the  production  of  cheap 
goods  by  increasing  the  quantity  produced, 
and  this  has  always  been  the  chief  popular 
argument  for  a  heavy  tariff.  In  the  case 
of  books  and  philosophical  apparatus,  the 
idea  of  a  tariff  for  reventie  is  utterly  absurd; 
the  amount  is  too  insignificant  and  the  in- 
fluence against  education  and  culture  is  too 
obvious.  Bat  in  the  case  of  both  books  and 
apparatus,  our  present  system  deprives  our 
American  manufacturers  of  their  very  best 
customers,  the  colleges  and  chartered  socie- 
ties. It  therefore  tends  more  to  discourage 
home  manufacture  than  if  these  goods  were 
absolutely  free,  and  it  unjustly  increases  the 
price  of  both  books  and  instruments  to  the 
private  student,  thus  discouraging  scientifie 
culture  and  research,  and  retarding  our  civ- 
ilization. We  hope  that  in  regard  to  these 
two  articles  a  radical  change  will  be  made 
in  this  respect,  and  that  the  law  will  no 
longer  discriminate  in  favor  of  the  rich  and 
powerful  as  against  the  poor  and  weak. 
Either  make  books  and  apparatus  wholly 
free  or  wholly  protected. 
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Death  of  Raspail. 

JEAN  FRANCOIS  VINCENT  BASPAIL 
^  is  dead  at  the  ripe  old  age  of  88.  His 
name  is  known  to  every  mioroscopist,  from 
the  fact  that  he  was  the  staunch  advocate  of 
the  simple  microscope,  and  designed  one 
which  has  always  been  a  favorite,  and 
which  bears  his  hame.  His  work  on  **  Or- 
ganic Chemistry,**  which  contains  the  re- 
salts  of  his  microscopical  investigations, 
was  translated  into  English  in  18i3.  He 
was  an  ardent  politician,  and  in  1830  he 
took  part  in  the  revolationazy  movement, 
and  was  wounded  during  the  street  fighting 
in  Paris.  Although  official  employment  was 
offered  hiai,  he  kept  aloof  from  the  govern- 
ment of  Louis  PhiUippe,  and  was  so  zealous 
a  Republican  that  he  became  the  object  of 
a  series  of  prosecutions  which  cost  him  six 
years'  imprisonment.  Meanwhile,  he  con- 
tinued his  scientific  studies,  and  wrote  sev- 
eral works  in  prison.  He  took  a  prominent 
part  in  the  revolution  of  1848,  and  was  a 
member  of  the  Constitutional  Assembly, 
bat  having  again  engaged  in  committing 
reyolntionaiy  acts,  he  was  sentenced  in  1849 
to  imprisonment  for  five  years.  Twice  dur- 
ing his  stay  in  prison  he  was  elected  a 
deputy,  bat,  of  course,  could  not  act  as 
sach.  On  being  liberated  in  185i,  he  went 
to  Belgium,  where  he  resumed  his  scientific 
studies.  In  1869  he  reappeared  in  public 
life,  and  since  that  time  has  been  better 
known  in  politics  than  in  science. 


-•-*- 


(&nm%pxAmu. 


Tbd  Bditor  of  the  Aksbioax  Jouesal  or  MiOBOiOOPT 
doMQot  hold  himmlf  respooslblefor  otyinlons  or  fMte 
•tMtd  by  correspondanU.  In  this  dApartment  wo  m- 
€ord  Um  wldeat  liberty  ooneiiteiit  with  proper  oourteay. 

Low  versus  High  Power  Objectives. 

M,  Am,  Jour,  Microscopy  —In  the  Noyember 
number  of  the  Joubnal,  I  found,  in  a  letter 
from  Pro!  Hitohcock  in  reply  to  Prof.  J.  E. 
Smith,  the  following  remark:  *<  I  would  remark 
that  Ilail  to  see  the  advantage  of  working  a 
glass  up  to  its  fullest  oapaoity  with  deep  eye- 
pieces. It  is  trying  to  any  glass,  and  it  is 
questionable  if  it  is  an  advantage  to  use  an  inch  | 


objeotiye  to  see  30,000  lines  to  an  inch  with  a 
deep  eye-piece.  *  *  *  I  dare  say  few  won  - 
ers  will  be  induced  to  follow  this  plan — in  fac  t 
few  1  inch  objectives  would  stand  it  at  aU." 

To  the  last  part  of  this  remark  I  can  give  my 
assent,  for  I  fear  that  (comparatively)  few 
workers  will  be  induced  to  adopt  this  plan,  for 
unfortunately  a  large  number  of  our  American 
microscopists  are  under  the  baleful  influence 
of  the  Qerman  school,  which  seems  to  valne 
microscopes  and  objectives  in  inverse  ratio  to 
their  excellence— and  have  preferred  to  buy 
poor  imported  lenses,  instead  of  good  Ameii- 
can  lenses,  and  are  consequently  provided  with 
a  class  of  lenses  among  which  can  be  found 
few  (very  few  {f  any)  1  inch  objectives  which 
would  stand  it  at  all. 

Now  I  am  of  the  number  of  workers  who 
have  been  induced  to  adopt  this  plan,  and  I 
propose  to  state  my  reasons  therefor,  though  I 
have  no  hope  of  convincing  Prof.  Hitchcock  of 
the  correctness  of  my  views. 

I  believe,  then,  in  using  first-class  wide- 
angled  lenses,  of  comparatively  low  ampUQ^ing 
power,  and  getting  the  increase  of  power  by 
the  use  of  deep  eye-pieces  rather  than  using 
only  low  eye-pieoes,  and  obtaining  gradations 
of  power  by  the  use  of  low-priced  narrow- 
angled  peMtraHng  objectives. 

1st,  Because  I  get  better  results. 

2d,  Because  it  is  a  more  simple,  and  there- 
fore more  rapid  and  convenient  way  to  work 

3d,  Because  it  is  more  economicaL 

I  get  better  results,  because  the  correctness 
of  my  lenses  are  more  perfect — ^because  I  secure 
greater  working  distance.  It  is  the  simplest, 
most  rapid  and  convenient  method,  because  it 
is  easier  to  lift  out  one  eye-piece  and  drop  in 
another,  than  to  unscrew  one  objective  and 
screw  on  another,  and  because  by  this  method 
all  chance  of  disairanging  your  object  and 
throwing  the  part  you  are  examining  out  of  the 
field,  is  avoided. 

It  is  the  most  economical,  because  eye-pieoes 
are  so  much  cheaper  than  objectives,  and  where 
really  first-class  wide-angled  objectives  are 
used,  two  (1  inch  and  1-6  inch),  or  possibly 
three  (a  2  or  3  inch  being  added),  are  all  that 
are  needed  by  anybody  for  work. 

Let  me  illustrate  by  referring  to  the  report 
of  our  Dankirk  Microscopical  Society,  pub- 
lished also  in  the  November  number  of  this 
joumaL 
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Lieut.  Carpenter  made  an  admirable  dissec-  stanoea  than  the  other,  and  will  bear  with  ease 
tion  of  a  frog  poisoned  with  Curare,  and  exhib- 1  eye-pieces  under  which  the  lens  with  the  n»r- 
ited  the  circulation  of  the  blood  in  the  capil-  rower  angle  will  fail. 

laries  of  the  mesentery.  For  the  exhibition  of  |  The  moral  of  this  is,  that  it  is  not  only  bet- 
this  interesting  object  (which  is  certainly  phy-  ter  but  cheaper  to  buy  the  best  wide-angled 
siologioal,  histological  and  pathological  enough  objectives,  and  pay  a  fair  price  for  the  skill  and 
to  placate  the  most  rabid  anti-diatomaniac  that  labor  necessarily  expended  upon  them,  than  to 
ever  worked  with  a  French  commercial  triplet),  { buy  narrow  angled  or  poorly  constructed 
I  selected  my  Tolles  1  inch  objective  of  30°  lenses  at  any  price.  GEa  £.  BiiAcxHAH. 


aperture  and  obtained  amplifications  of  100, 
200  and  400  diameters  by  simply  changing  the 
eye-piece. 

Now,  even  with  the  1-4  inch  solid  eye-piece, 
giving  an  amplification  of  400  diameters,  the 
view  of  the  object  was  satisfitctory  (this  1  inch 
objective  stood  it),  and  I  had  a  clear  working 
distance  of  about  1-3  (more  accurately  .317  of 
an  inch),  and  a  field  a  little  more  than  3-200  of 


Dunkirk,  Dec.  15,  1877. 


-•-^ 


The  New  Method  of  Swinging*  the  Sub- 
Stage. 

Ed,  Am,  Jour,  Microscopy— In  the  January 
number  of  this  journal,  I  find  an  article  de- 
scribing a  new  microscope,  and  think  I  owe  it 
to  your  readers  and  myself,  that  some  notice 


should  be  taken  of  it.  I  cannot  prevent  Mr. 
an  inch  in  diameter.  Had  I  adopted  Prof.  Bulloch  from  saying  that  he  Invented  certain 
Hitchcock's  plan  of  using  cheap  narrow-angled  arrangements,  if  he  chooses  to  do  so,  nor  can  1 
objectives  with  low  eye-pieces,  I  should  have  prevent  him  from  copying  numerous  improve- 


found  myself  under  the  following  disadvan- 
tages: 


ments  which  I  have  never  patented,  as,  for  in- 
stance, his  new  mode  of  centering  the  stage  by 


1st,  With  the  lower  power  my  view  would  lift  and  press  screws,  which    I   made    many 
not  have  been  satisfactory  to  me.    I  want  the  years  ago,  and  can  plainly  be  seen  on  page  12 


best  possible  definition. 


objectives  than  it  did  to  change  eye-pieces. 


of  my  old  catalogue;  or  the  arrangement  in  the 


2d,  It  would  have  taken  me  longer  to  change  nose-piece  for  preventing  the  breakage  of  cover- 


glasses,  as  adapted  to  my  Centennial  Stand, 


3d,  In  changing  the  objectives,  I  would  have  etc.,  but  I  can  and  will  prevent  him,  or  any 


run  the  chance  of  disarranging  the  object. 
4th,  Supposing  I  had  used  a  Student  1-6  ob- 


one  else,   from  making^   seUing  or  tising  such 
parts  as  are  an  infringement  of  my  patented 


jective,  I  should  have  had  only  about  .018  of  an  ;  mode  of  swinging  the  sub-stage. 


inch  working  distance,  instead  of  .317  of  an 
inch,  which  would  have  been,  in  this  case,  at 
least,  extremely  inconvenient,  as  the  object 
was  uncovered,  and  of  course  kept  moist,  and 
the  front  lens  of  an  objective  with  such  short 
working  distance  would  be  apt  to  get  dim  very 
quickly. 

This  is  practical  work,  and  the  best  glasses 
are  the  best  every  time,  whether  the  object  be 
a  diatom  or  a  pathological  specimen. 

Now  as  to  wide  and  narrow  angles.  Prof. 
Hitchcock  says  the  real  reason  of  the  superior- 
ity of  modem  lenses  is  not  their  wide  angles, 
but  their  more  perfect  correction.  Undoubt- 
edly more  perfect  correction  is  an  element,  and 
a  very  importai^  one  in  the  superiority  of  the 
best  modem  lenses  over  their  predecessors,  but 
the  increase  of  angle  of  aperture  is  also  an 
important  element.  This  I  know,  that  of  two 
first  class  lenses,  of  the  same  amplifying  power 
but  different  angle  of  aperture,  the  one  with  the 
wider  angle  performs  better  under  aU  circum- 


Joseph  Zbntma.teb. 
Philadelphia,  Jan.  23,  1878. 


•  •  • 


Ooncerning   *' Penetration." 

Ed.  Am.  Jour.  Microscopy —The  following 
note  from  "  Le  Microscope,"  by  Dr.  J.  Pelle- 
tan,  page  55,  stutes  a  fact  that  is  generally 
unknown,  but  which  ought  to  be  known  to 
every  one  who  works  with  the  microscope: 

'*  From  a  purely  theoretical  point  of  view,  an 
objective  with  penetration  is,  in  reality,  a  de- 
fective objective." 

My  experience  is  that  there  is  not  one  in  a 
thousand  of  the  users  of  the  instrument- 
especially  the  histologists — ^but  have  the  idea, 
and  their  opinions  are  governed  by  that  ides, 
that  an  objective  that  will  show  at  one  sight  (or 
focusing)  all  the  strata  or  planes  in  a  section  of 
a  tissue  one  fiftieth  or  one  hundredth  of  an  inch 
thick— or,  in  other  words,  one  that  has  great 
** penetrating  power*'  (better  defined  by  the 
optician's  term  **  depth  of  focus  "),  must  be  the 
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best  ani  most  important  objectiTe  that  can  be 
made.  Whereas  it  can  be  demonstrated  that 
such  depth  of  focus  is  optically  inoompatible 
with  the  best  definition,  which  is  the  qaality 
above  all  others  desirable  in  a  lens. 

Depth  of  foons  is  a  quality  desirable  in  cer- 
tain cases  and  for  some  purposes;  the  object- 
ives for  saoh  use  should  be  made  expressly  for 
tiiat  property,  and  the  purchasers  of  such  ought 
not  to  expect  them  to  be  capable  of  the  highest 
histological  work  of  modem  microscopy. 

There  is,  of  course,  a  wide  difference  in 
definition  of  objectiyes  that  possess  depth  of 
focus.  On  the  other  hand  aU  objectives  that 
are  without  that  quality  do  not  have  the  maxi- 
mam  defining  power. 

All  of  which  only  goes  to  show  the  need  of  a 
oritical  examination  of  all  objectives  that  are 
claimed  to  be  '*  first-class,'*  and  superior  to  any 
heretofore  made.  Cabjl  Bxddots. 


TBANSAOTIONS   OF  SOGIBTIES. 

)(on.~It  will  afford  as  great  ploainre  to  publitb  notes 
of  tbo  TraoaaotlonB  of  soy  of  oar  MleroMOpioal  SooietlM. 
The  limited  spaoe  at  oar  oommand  preoladea  the  in- 
•ertlon  of  longthonod  afoeoants  of  more  bailneM  detAUa. 
We  wish  It  also  to  bo  distinctly  understood  that  these 
reports  are  pablished  as  reoeived  from  the  Seoretaries 
of  the  different  Sooletles,  and  the  Joomal  is  not  to  be 
held  in  any  wiae  responsible  for  any  statements  oon^ 
feained  therein. 

Hew  York  Mleroaeople*!  Soeletjr— -A  regular 
meetiDg  of  this  society  was  held  on  the  evening  of 
Jan.  18,  Mr.  J.  D.  Hyatt,  President,  in  the  chair. 

Messrs.  G.  W.  Schramm  and  H.  Lomb  were 
elected  regular  members,  and  £.  B.  Stuart,  of  Ohi- 
cago,  was  elected  an  associate. 

A  short  paper  was  read  by  the  Secretary  on  the 
angular  aperture  of  objectives,  which  merely  em- 
In-aoed  some  views  which  he  desired  to  place  on 
record.  One  of  the  principle  points  held  was  that 
the  methoda  commonly  used  for  measuring  aper- 
ture were  inaccurate,  and  that  the  real  angular 
apertare  cf  the  lenses  which  are  said  to  have 
nearly  180^,  is  far  less  than  this. 

Some  valuable  donations  of  slides  and  material 
vere  made,  embracing  stained  leaves,  foraminifera, 
polycystina,  a  section  of  precious  serpentine,  pre- 
pared by  the  President,  and  spedmens  of  diatom- 
aoeoQs  material  from  the  following  localities:  1. 
FnuuEensbad,  Campylodiscus  dypeus  and  Kavioula 
rostrata.  2.  Oran,  Cosoinodiscus.  8.  Santa  Flora.  4. 
Kieselgubr  de  Boos.  6.  Kieselguhr  de  Franzensbad. 
6.  FossU  deposit  i^om  Lake  Magglore,  Switzerland. 

The  ^toms  found  In  this  latter  deposit  are  now 
living  in  the  lake,  and  the  deposit  has  only  been 
neentfy  discovered.  The  following  Is  a  list  of  the 
diatoms  composing  it:  Amphora  ovalis;  Coooo- 
heaa  eymbeforme;  Oydotella  operculata;  Qymbella 


affinis,  helvetica,  Ventricosa,  Ehrenbergii,  cuspldata, 
macuUta;  Epithemia  turgida,  zebra,  sorex;  Fragil- 
aria  capuolna;  Gomphonema  diohotomum,  tenel- 
Uum,  Intricatnm,  oapitatum;  Meloslra  arenaria, 
(Varians,)  distans;  Navioula  llmosa;  Odontidium 
mutablle;  Pinnuhuria  elegans,  (pusilla,)  viridis, 
gradUs,  radiosa;  Synedra  ulna,  splendens,  amphl- 
rhynchus,  biceps,  gracilis. 

A  paper  was  announced  for  the  next  meeting  to 
be  read  by  the  Secretary;  subject,  "The  Use  of 
Salicylic  Acid  in  Microscopy." 

Mr.  Oharles  S.  ShuUz,  of  Hoboken,  was  present 
as  a  visitor,  and  brought  with  him  a  small  bottle 
contalnhig  numerous  specimens  of  Volvox  globator, 
which  he  had  obtained  beneath  ice  four  and  a 
quarter  inches  in  thickness. 

B.  HiroHOooK,  Becording  Secretary. 


8«.ia  Francisco  Mlcroacoplcetl  8oclety-_The 
regular  meeting  of  the  San  Frandsoo  Microscopical 
Sodety  was  held  on  Thursday  evening,  January  8d, 
with  a  fine  attendance  of  members,  and  President 
Ashbumer  in  the  Ohalr.  Dr.  Elsen,  Oorresponding 
Member,  was  present;  also  Dr.  Behr,  as  a  visitor. 

Additions  to  the  library  were  announced,  in  the 
way  of  "  Proc3edlngB  of  the  Belgian  Microscopical 
Sodety,"  "  Owens*  Odontography,"  with  volume  of 
pUtes;  "Catalogue  of  the  Dlatomaces,"  by  Fred. 
Habirshaw;  "American  NaturaUst,**  "GreviUea," 
"Popular  Sdenee Monthly,"  "Nature,"  "Science 
Observer,"  and  Amxbioah  Jousnal  of  Miobosoopt. 

To  the  Cabinet  the  California  Slate  Geological 
Society  donated  a  sample  of  diatomaceous  earth 
from  Port  Harford,  San  Luis  Obispo  county,  Gal. 
Mr.  Hanks  presented  a  slide  mounted  by  him  with 
some  samples  of  native  silver  ore,  coated  with 
chloride  of  sliver,  and  the  same  after  treatment 
with  ammonia;  also,  a  silver  globule  obtained  by 
assay  from  100  millegrams  of  the  crude  mineral. 
Begardlng  these  specimens,  Mr.  Hanks  said  that 
there  was  little  in  thdr  appearance  to  lead  a  casual 
observer  to  suspect  Its  character,  though  an  exam- 
ination of  the  native  sliver  with  the  miorosoope  at 
once  reveals  Its  true  nature,  and  was  a  most  strik- 
ing example  of  the  Importance  of  our  favorite  In- 
strument in  the  determination  of  mineral  sub- 
stances. He  also  mentioned  a  very  interesting 
fact  in  the  unwritten  history  of  the  mine  in  which 
the  mineral  occurs.  The  Valeria  mine,  Gu^as  Dis- 
trict, Pima  county,  Arizona,  was  re-discovered 
March  27th,  1877,  and  the  prospectors  found  an  old 
shaft  twenty  feet  deep,  from  the  lK>ttom  of  which 
a  levd  had  been  driven  forty  feet.  At  the  opening 
of  the  shaft  lay  three  tons  or  more  of  rich,  but 
what  is  erroneously  termed  rebellious  ore.  A  mes- 
qult  tree,  a  foot  m  diameter,  was  rooted  in  the  pUe 
of  ore.  On  cleaning  out  the  drift,  a  human  skele- 
ton was  found,  with  copper  and  stone  tools,  and 
near  the  remains  was  discovered  a  pocket  In  the 
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yeiD,  from  which  nine  or  ten  ponndB  of  thia  exceed- 
ingly rich  mioeral  was  taken. 

From  Prof.  F.  L.  Burdeen,  Ann  Arbor,  Mich., 
was  received,  throngb  Mr.  Kinne,  three  elides* 
mounted  by  him,  with  transyerse  lections  of 
blaclcberry  and  sumac  and  striated  mnscnlar  fibre, 
showing  primitive  flbrllln. 

Prof.  Dr.  Ernest  Haeokel,  of  Jena,  Oermany,  and 
J.  G.  Lemmon,  of  Sierra  Valley,  Oalifomia,  were 
elected  corresponding  members  of  the  Society. 

Mr.  Woodward  exhibited  a  fine  specimen  of 
monnting,  performed  in  Nature's  laboratory,  in  the 
way  of  an  ant  in  a  piece  of  amber.  This  relic  of 
cretaceous  life  had  the  good  fortune  to  drop  him- 
self into  the  fluid  resin  as  it  escaped  from  the 
amber-fir,  one  of  the  conifera  of  that  age;  and  thus 
embalmed,  was  preserved  in  the  same  manner  as 
objects  are  now  mounted  in  Oanada  balsam,  and 
when  placed  under  a  two-inch  objective,  was  found 
to  be  perfect  in  detail  as  well  as  genend  form.  It 
was  fixed  on  a  slide  by  Mr.  Kinne,  and  placed  in 
the  cabinet  for  future  examination. 

[Dr.  J.  H.  Wythe  read  a  vei7  iuteresting  paper 
on  the  Light-receiving  Organs  of  the  Octopus, 
which  we  would  like  to  reproduce,  if  our  space 
would  admit  of  it.  We  may  perhaps  find  room  for 
it  in  a  subsequent  issue.  Dr.  Oustaf  Eisen  also 
delivered  a  very  interesting  iUustrated  lecture.— 
Ed.  Ax.  Joub.  Hia] 


State  BIleroMopleal  Socletjr  of  Illinois— A 

regular  meeting  of  this  society  was  held  at  the 
rooms  of  the  Academy  of  Sciences,  No.  263  Wabash 
Avenue,  Chicago,  on  Friday  evening,  Dec.  28,  1877, 
Mr.  James  Otis  in  the  chair. 

The  donations  reported  were,  **  Transactions  of 
the  Belgium  Microscopical  Society,**  for  June,  July 
and  August. 

The  Secretary  called  attention  to  a  copy  of  the 
"0  vtalogue  of  the  Diatomaoeie,**  recently  issued  by 
Mr.  Fred.  Habirshaw,  of  New  York.  The  book  is  a 
most  complete  one,  and  of  great  value  to  the  stu- 
dent in  this  line  of  natural  history;  it  gives  a  com- 
plete list  of  all  the  literature  relating  to  the  dia- 
totns,  and  in  the  main  body  of  the  book,  every 
diatom  thus  far  published  is  mentioned,  together 
with  its  synonym,  where  practicable,  and  reference 
is  made  to  the  work  where  it  may  be  found  fully 
described.  The  work  is  a  private  publication, 
and  the  issue  confined  to  but  fifty  copies.  Of 
these  only  twenty-three  remain  in  this  country. 
It  is  to  be  hoped  that  the  book  may  be  reproduced, 
and  be  procurable  through  the  regular  channels. 
The  Secretary  stated  that  his  copy  would  at  all 
times  be  accessible  to  the  members  of  the  society. 

The  paper  for  the  evening  was  read  by  Lester 
Oartis,  M.  D.,  who  took  for  his  subject,  "The 
Origin  of  the  Bile  Ducts  in  the  Liver.**  The  paper 
was  illustrated  by  carefully  prepared  charts  and 


diagrams,  and  was  listened  to  with  great  intiiest. 
The  doctor  had  also  prepared  several  sections  of 
liver,  which  he  exhibited  under  the  various  micro- 
scopes and  fhlly  explained. 

H.  F.  Atwood,  Secretary. 


PERSONAL 


[Prof.  Piper,  of  Cljicago,  feeling  aggrieved  by  the 
remarks  which  appeared  in  the  reports  of  the  San 
Francisco  and  New  Tork  liicroscopical  Societies, 
has  sent  us  the  following  letters,  which  we  puUish 
as  a  matter  of  Justice  to  nim. 

As  we  must  decline  to  continue  this  controversy 
in  our  columns,  it  is  but  Justice  to  Mr.  Kinne  to 
make  the  following  statement:  A  copy  of  Prof. 
Piper's  article  (as  criticized  by  Mr.  Kinne)  is  bffore 
us,  and  in  that  article  the  figures  are  referred  to 
throughout  as  **  drawings.**  The  diatom  which  Mr. 
Kinne  supposed  to  be  diatoma  vulgare,  seems  to  ns 
to  be  a  taoellaria.  The  frustnles  of  the  latter  are 
linked  together  at  the  comers,  somewhat  after  the 
fashion  m  which  the  diatoma  vulgare  usually  ap- 
pears, and  this  probably  gave  rise  to  the  mistake  on 
a  cursory  exammation  of  the  figure,  as  reproduced 
in  ordinary  newspaper  printing.— Ed.  Am.  J.  M.J 

68  Cektbb  Avknub,  ) 

OmcAOO,  Dec.  24, 1877.  f 

"There  waa an  old  Bmperor,  whose  nane  was  Lonia 
Napoleon, 
He  looked  in  aome  lexieonst  sod  saw  the  word  ••  Hex- 
loans, 

Here's  at  'em  says  old  Louis  Napoleon.'* 

Ed.  Am,  Jour,  ifiorosoopy— Your  correspondent* 
of  the  San  Francisco  Microscopical  Sosiety,  has,  in 
his  haste  to  hit  somebody,  struck  at  poor  Profeasor 
Piper,  who  Is  entirely  innocent  of  any  attack  upon 
diatoms,  or  water,  or  any  other  kind  of  drink.  He 
is.  Indeea,  I  believe,  a  worthy  lecturer  upon  the  art 
of  school  teaching.  Nor  is  this  the  worst  of  the 
San  Francisco  man*s  terrible  onslaught  on  imagin- 
ary giants.  But,  to  depart  Arom  metaphor,  there 
is  not  one  truthnil  statement  in  his  whole  com- 
munication in  regard  to  any  Professor  Piper  of 
them  all.  In  the  first  place,  the  intelligent  Secre- 
tary of  the  Ohicago  {tie)  State  Microscopical  Society 
never  sent  any  "drawings,**  either  good  or  bad,  to 
this  doughty  diatomic  Louis  Napoleon.  What  he 
did  send  were  impressions  of  wood  cuts  printed  in 
a  daily  paper,  and  these  this  learned  scientist  calls 
drawings,  not  knowing  the  difference  between  a 
drawing  and  a  wood  cut.  In  the  second  place, 
there  are  no  diatoma  vulgare  in  the  lake  water,  as 
I  am  informed  by  those  who  have  made  a  study  of 
the  subject.  In  the  third  place,  there  ^s  no  at- 
tempt "  to  fright  the  soui**  of  anybody,  through 
the  pictures  or  descriptions  of  diatoms  of  any  kind. 
The  writer  of  these  articles,  as  well  as  every  mem- 
ber of  the  Microscopical  Society,  and  all  other 
citizens  who  have  the  welfare  of  onr  city  at  heart, 
are  endeavoring  to  do  all  in  their  power  to  prevent 
the  fouling  of  the  lake  water,  and  this  was  Uie  sole 
purpose  of  their  being  written.  The  diatoms  in 
the  drawings  are  only  given  as  they  chanced  to 
come  with  the  other  substances  in  the  field  of  the 
microscope  when  the  pictures  were  made.  They 
form  but  a  very  smaU  portion  of  the  picture  in 
either  case;  but  they  and  the  algsB  were  the  only 


*Prof.  Piper  errs  in  deaigcatine  the  oflioial  Reports  of 
of  thla  (or  any  other)  Boclety  as  correnpondenoe.  The 
reports  are  pnbliihed  by  the  Society  In  several  JouraalB, 
and  we  merely  reproduce  them.— Ed. 
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thiogithAfcocraldbe  Been  by  this  flippant  writer. 
And  upon  these  he  Tentored  to  pronoanoe  ex 
ettbedra,  with  as  mnch  knowledge  of  them  as  be 
evidently  possesses  of  their  innooent  neighbors, 
the  diatoms.  Bat,  Mr.  Editor,  I  dislike  thns  to  ex- 
pose the  pretensions  of  any  one  who  is  trying  in 
ever  so  small  a  way  to  begin  the  stndy  of  science. 
I  woiild  not  have  done  so,  bad  not  his  official  posi- 
tion given  him  some  wdght,  and  bis  coarse  insinn- 

stion  with  regard  to  my  seekingnotorietyfaUy  war-      -«      -  „     .        -         *v     xtj.    i  u    » 

nntfld  me  in  doing  so.  B.  U.  Pipkb,  M.  D.         The  following,  from  the  Medial  Record,  we 

P.  8.^-flince  writing  the  above,  I  have  consulted  |  MP^bUah  verbaiim  d  lUeraiim:     We  may  add, 

however,  that  it  did  not  appear  in  the  humor- 

0U8  oolumni 


■*A  little  nonsense,  now  and  then, 
Is  relished  by  the  wisest  men." 


B.  W.  Thomas,  Esq.,  of  this  city,  who  is  regarded 
by  sll  as  authority  upon  the  DlatomaceiB,  and  he 
informs  me  that  they  are  as  fond  of  foul  water  as 
pore,  and  that  there  is  not  a  pond  in  the  neighbor- 
hood of  the  city,  however  dirtied  by  geese  or  other 
animals,  in  which  they  are  not  to  be  foond  in  abnn- 
d&Dce.  He  also  informs  me  that  he  has  obtained 
them  from  those  stagnant  waters  which  are  re- 
garded as  the  sources  of  malarial  fever,  in  like 
tbandaoce.  Thns  it  will  be  seen  that  your  cor- 
respondent, who  has  seen  fit  to  make  such  a  gen- 
tlemanly personal  attack  upon  me.  has  fkiled  to 
convey  a  angle  tnie  statement  or  insinuation,  even 
to  his  reaoers.  From  ignorance  or  intention, 
which?  B*  n.  PiPEB,  M.  D. 


Ohuuoo,  Jan.  18,  1878. 
Ed.  Am.  Jour,  ificrosoopy— Since  the  article  by 
Xr.  Kinne,  in  your  Journal,  you  have  seen  fit  to 
admit  another  of  like  oharaoter.    How  well  such 
oommnnioations  become  a  so-oslled  scientific  Jour- 
nal, you,  of  course,  must  be  the  Judge.    The  same 
coarse  insinuation  IS  seen  hi  this  article  as  hi  the 
one  purporting  to  come  from  Oalifomia.    It  is, 
perhaps,  trae«ableto  the  same  source,  the  self-con- 
ttitated  defender  of  the  swill  milk  and  swill  beef 
manufacturers  of  our  city.    It  is  certainly  as  soien- 
tiilo  in  its  Burmisef  and  conclusions  as  the  state- 
ments of  thai  writer.  So  far  from  seeking  notoriety 
in  the  case,  aa  is  the  gentlemanly  insinuation  in 
this,  preeiselT  as  in  the  Oalifomia  one,  the  plain 
troth  of  the  matter  is  as  follows.    The  officers  of 
the  State  Humane  Society  came  to  me,  requesting 
that  I  should  aid  them,  so  far  as  lay  in  my  power, 
to  put  down  this  nefarious  business  by  writing 
tome oommunioatlons for  the  publiopress.    This 
Uttte  I  was  glad  to  be  able  to 'do.  ^e  "Times" 
newspaper,  with  its  usual  public  spirit,  opened  its 
columns,  and  generously  went  to  the  expense  of  the 
SDgravings  in  aid  of  the  good  cause.    Thus  much 
for  the  hSention.    As  it  regards  the  scientific  value 
of  my  articles,  allow  me  to  say,  that  though  written 
tor  popular  readhig,  I  was  carehil  to  ri»rd  *^em  in 
this  respeot.    To  this  end  they  were  subnutted  to 


with  foUUberty  to  refer  to  them  (the  professors), 
they  pronounce  the  statement  agamst  their  scien- 
tific character  to  be  utterly  untenable,  having  its 
foundation  in  ignorance  or  malice.  Both  of  these 
articles,  that  of  Mr.  Kinne  and  that  of  the  New 
York  report,  are  alike  in  spirit  and  character  to 
what  happened  to  me  while  presenting  ^'^^  matter 
viva  voce  before  a  committee  of  the  Ctommon  Coun- 
cil. One  of  the  swill  milk  men  stated  on  that  oc- 
casion that  he  was  a  microsoctpist,  and  that  he  knew 
my  conclusions  were  false.  Upon  questioning  him, 
it  was  found  that  he  did  not  know  what  the  words 
"object-glass''  and  "  eye-piece  "  meant  in  connec- 
tion with  the  instrument.  Certainly  your  cor- 
lespondent  knows  as  little  of  the  science  of  medi- 


A.  New  Hi^h-Power  Lens. 

To  the  EfUtor  of  the  Medical  Record: 

Sin— The  high  importance  of  any  improvement 
or  new  form  of  construction  tending  to  augment 
the  value  of  the  microscope  as  an  instrument  for 
medical  investigation,  emboldens  me  to  ask  for  a 
paragraph  or  two  in  your  overcrowded  Journal,  by 
way  of  bringing  to  the  notice  of  the  profession  a 
new  objective  invented  and  arranged  by  myself. 
Its  merits  are,  that  it  introduces  the  condenser  as 
a  part  of  the  objective,  and  thus  converts  to  prac- 
tical purposes  a  hitherto-neglected  souroe  of  illum- 
ination, and  that  it  multiplies  the  power  in  diame- 
ters by  five,  and  in  magnitudes  by  twenty-five,  of 
any  objective  to  which  it  may  be  applied,  without 
in  the  least  diminishing  its  working  distance.    A 
1-lOth  inch  Bardou  objective,  once  mentioned  in 
the  Record  for  remarkable  defining  sind  penetrating 
properties,  forms  the  basis  of  the  new  lens.    With 
one  of  Pike's  medical  stands,  C  eye-piece,  and  a 
long  and  slender  adapter  constructed  trom  the 
tube  of  a  small  continental  instrument,  the  unmod- 
ified lens  has  given  me  a  power  of  1,500  diameters. 
With  all  its  original  exceUenoe  of  definition,  and 
with  a  sufficient  working  distance  so  that  thin 
covers  can  be  used,  the  same  lens,  as  at  present 
arranged,  gives  by  micrometer  measurement  the 
extraordinary  power  of  7,600  diameters,  with  the 
assistance  of  a  8-8th  inch  condenser  introduced  as 
a  part  of  the  sub-stage— a  power  at  which  the  com- 
mon monad  found  in  persphration,  saliva,  and 
secretions  and  excretions,  can  be  studied  as  te 
details  of  structure  and  classification.    The  diame- 
ter of  the  field  at  this  power  is  exactly  spanned  by 
three  blood-corpuscles  arranged  in  linear  series; 
and  yet  the  field  has  no  centrsJ  depression  or  doud, 
and  each  corpuscle  lies  accurately  and  exactiy  de- 
fined under  the  eye.    By  using  this  modification, 
with  a  good  l-8th  inch  lens,  upon  a  stand  of  ordi- 
nary construction,  the  medical  investigator  may 
obtain  all  the  results  obtained  by  a  l-40th  inch 
lens,  without  any  of  the  inconveniences  indrlent  to 
the  use  of  such  lenses. 

Faanoib  Osbbt  Faibfiklp,  a.  B.,  Ph.  D., 
Prof.  Microscopy  and  Micro-chemistry,  New  York 

College  of  Yeterinary  Surgeons. 
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Sabsoriben  who  have  a  lurplni  of  interesting  mi- 
orosoopic  materiaL  or  objeote  in  any  department  of 
natural  sdenoe,  wniob  tney  wish  to  ezonange,  may 
announce  it.  without  charge,  in  this  oolnmn.  The 
following  mlesmast  be  observed:  1.  The  privilege 
of  annonndng  an  exchange  is  confined  to  guD- 
soribers.  2.  EzoHANOia  only  will  be  admitted. 
Bales  mast  be  relegated  to  the  advertising  de- 
partment. 8.  Each  exolianffe  will  be  limited  to 
three  lines,  and  must  be  legibly  written  on  a  sepaiv 
ate  slip  of  paper  (not  embodied  in  a  letter).  Be 
oarefbl  about  the  address. 

Sections  of  mauzanita,  Oalif.  laurel,  ohapparal, 
Terba  lauta,  mountain  mahogany,  cedar,  etc.;  cop- 
per and  silver  ores  from  Oomstock  lode,  opaque: 
and  rare  chemicals  for  polariscope,  for  any  good 
mounted  objects.  F.  H.  Engels,  H.  D.,  Yirgmia, 
Nev. 

Wanted,  in  exchange  for  a  number  of  fine  slides, 
the  polarizing  apparatus  for  a  first-class  stand. 
Address  F.  F.  Stsnley,  40  Pearl  St.,  Boston,  Mass. 

Oomphonema  germinaium,  a  pure  gathering  of 
"  Ohallenger  **  soundings,  Globtgerina,  etc.;  uso, 
8  European  earths.  Ghxra  marine  and  guano  dia- 
toms, unmounted,  wanted  in  exchange.  W.  M. 
Paterson,  Westfleld  Terrace,  Loftus,  England. 

Mounted  or  unmounted  crystals  of  tartaric,  ox- 
alic, red  prussiate,  chloride  and  bichromate  of  pot- 
ash, for  other  objects  o(  interest.  Address  H.  B. 
Hargreaves,  Gamerville,  Rockland  County,  N.  Y. 

Slides  of  black  rust  on  wheat  stalk,  opaque  and 
transparent;  stained  fertile  frond  of  Adiantum 

Sedatum,  etc.,  for  other  mounted  objects.    Address 
'.  H.,  Drawer  85,  Oherokee,  Iowa. 

Slides  of  spores  of  botryohium,  and  fossil  diatoms 
from  Bow,  N.  S.,  for  other  mounted  objects.  lists 
exchanged.    Wm.  W.  Griffin,  Lynn,  Mass. 

Slides  of  cuticle  of  larva  of  Macrosila  Carolina, 
showing  crystals,  in  exchange  for  other  objects. 
E.  A.  Burdick,  Pension  Office,  Washington,  D.  C. 

Palates  of  moUuaca,  a  great  variety,  mounted  or 
unmounted,  in  exchange  for  mounted  slides  of  in- 
teresting objects  or  good  materiaL  0.  M.  Yoroe, 
164  Lake  street,  Cleveland,  Ohio. 

SUdes  of  Arachnoidiscus  Ehrenbergii,  in  situ,  on 
seaweed  from  Suita  Cruz,  CaL,  and  Aulaoodiscus 
Eittoni  (transparent),  for  other  mounted  objects. 
0.  Mason  Kinne,  No.  422  California  street,  San  Fran- 
cisco. CaL 

Mounts  of  Uric  Add  (natural  urinary  deposits) 
in  exchange  for  other  mounted  objects  of  inlerest. 
Address  w.  J.  Weeks,  Homoeopathic  Hospital  Col- 
lege, Cleveland,  Ohio. 

Specimens  of  the  marbles,  mnites  and  minerals 
of  Vermont,  in  exchange  for  Western  minerals,  or 
good  fossils;  minerals  and  fossil  woods  from  the  far 
West  speoially  desired.  Dr.  Hiram  A.  Cutting, 
State  Geologist,  Lunenbnrgh,  Essex  county,  Yt. 

For  exchange,  transparent  injections,  equal  to 
finest  English  ^des  of  Thymus  and  Thvrold  glands. 
stomachToladder,  kidney,  mesentary,  intestine  ana 
tongue  of  cat.    J.  T.  Joslin,  Newburgh,  N.  Y. 

Wanted,  in  exchange  for  diatoms  from  northern 
Wisconsin  and  Michigan,  any  well-mounted  objects; 
marine  diatoms  prefened.  W.  H.  Titus,  M.  D., 
Shawano,  Wis. 

SUdes  of  various  kinds  of  fertile  fern  fironds, 
Indian  com,  deutzia,  dtra  odora  and  other  leaves, 
decolorized  and  stained,  exchanged  for  other  good 
microscopic  objects.  C.  Blasdale,  M.  D.,  Jericho, 
Qaeens  County,  N.  T. 


Polyzoa  with  "  bird's  heads,"  foraminifera,  polj- 
qystina,  holothurian  plates,  synapta  anchors,  chiro- 
dota  t»iieel8  and  young;  spicules  of  sponges  and 
gorgouia,  etc.,  in  exchange  for  foraminifera,  path- 
ological, anatomical  ana  vegetable  preparations. 
F.  M.  Hamlin,  M.  D.,  Auburn,  N.  Y. 


ttMi]9!b«r'i9i  gjepAytmnti 


Fire  In«uraBee_We  would  call  attention  to 
the  statement  of  the  Home  Insurance  Company, 
which  we  publish  on  another  page.  In  these  days 
of  finandal  depression  it  is  gratifying  to  see  that 
the  old  "  Home  **  maintains  its  high  position  as  a 
thoroughly  sound  and  reliable  company.  One  of 
the  most  severe  blows  that  can  fall  on  a  business 
man  is  to  find,  in  the  hour  of  trial,  that  the  support 
upon  which  he  relied  for  help  is  a  broken  staff. 
Those  who  are  insured  in  the  Home  need  dread  no 
such  result. 

Rleb  Fanejr  €Niode— One  of  the  best  known 
and  oldest  houses  in  New  York,  dealing  in  what  are 
known  as  "Fancy  Goods*'— that  is,  goods  of  an 
ornamental,  as  wdl  as  nseftil  character,  is  that  of 
Schuyler,  Hartley  ft  Graham,  90  John  street,  New 
York.  Those  who  visit  New  York  should  by  all 
means  make  a  call  at  this  establishment,  whether 
they  wish  to  buy  for  personal  use  or  for  purposes 
of  trade.  Their  stock  is  so  large  and  well-selected, 
and  comprises  so  many  objects  of  rare  beaaty  and 
novdty  withal,  that  It  is  a  most  instructive  study 
for  those  who  delight  in  art  as  applied  to  artides 
of  utility, 

Tbe  Knlekerbocker  I«Ue    lHe«i«iic«i   Com- 

pan  jr._The  name  of  this  company  is  significant  of 
its  character— conservative  and  cautions,  yet  enter- 
prising and  wide  awake.  The  recent  investigations 
have  rendered  people  cautious  in  regard  to  life  in- 
surance, but  it  must  be  remembered  that  the  weed- 
ing process  has  been  very  thorough,  and  those 
companies  that  have  sustained  the  searching  exam- 
inations to  which  all  such  concerns  have  been  re- 
cently subjected,  may  be  regarded  as  beyond  sus- 
picion. Hie  Knickerbocker  makes  a  specialty  of 
Savings  bank  Policies — a  subject  which  it  would  be 
well  for  our  readers  to  investigate.  Full  informa- 
tion can  doubtless  be  obtained  from  the  company, 
whose  office  is  at  299  Broadway. 

Hanclsome  Ptetvr«e  Free  I — ^Two  elegant  6x8 
chromes,  worthy  to  adorn  the  walls  of  any  home, 
and  a  three  months'  trial  of  "Leisure  Hours,"  a 
charming  16-page  literary  paper,  full  of  the  best 
stories,  poetry,  wit,  etc.,  sent  firee  to  any  one  send- 
ing fifteen  cents  (stamps  taken)  to  pay  mailing 
expenses.  Money  returned  to  those  not  satisfied 
they  get  double  value.  J.  L.  Patten  ft  Co.,  pub- 
lishers, 162  William  street,  New  York.  $1,500  in 
prises,  and  big  pay,  given  to  agents— write  now. 
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ET  me  call  your  at- 
tention, for  a  few 
moments  only,  to 
another  subject.  We 
often  hear  the  dia- 
tomist  spoken  of  in 
terms,  almost,  of 
contempt  They  are 
too  often  regarded 
by  the  histologist  as 
a  class  of  observers 
who  use  the  micro- 
scope as  a  mere  play- 
thing; and  the  fact  that  the  diatomists 
are  not  altogether  agreed  as  to  the  stmctore 
of  some  of  their  favorite  shells,  is  often 
used  as  an  argument  to  show  the  folly  of 
studying  the  diatomacesB  at  all  I 

All  this,  my  friends,  is  sheer  sophistry. 
The  study  of  the  diatomaoeee  is  as  legiti- 
mate as  that  of  any  other  branch  of  the  sci- 
ence of  biology,  and  the  labors  of  the 
diatomists  have  not  been  for  naught;  it  is 
to  them,  and  to  their  oonstant  demands  on 
the  optician,  that  we  are  indebted  for  the 
wonderful  Improvements  which  have  been 


made  in  object-glasses;  and  I  am  bold 
enough  to  tell  you  that  skilful  diatomists 
can  tell  you  as  much  concerning  the  struc- 
ture of  a  diatom,  as  can  the  pathologist — 
equally  skilled — inform  you  as  to  the  struc- 
ture of  a  blood  corpuscle! 

But  to  the  student,  to  those  who  desire  ta 
prepare  themselves  for  advanced  work,  the 
study  of  the  diatomaceea  cannot  be  neglected.. 
No  line  of  practice  has  yet  been  discovered 
that  will  teach  the  student  the  use  and  man- 
agement of  his  tools,  that  can  at  all  comi>ete 
with  the  superior  claims  of  these  minute 
organisms.  It  is  said  that  *'  adversity  tries 
us  and  shows  up  our  best  qualities. "  These 
little  shells,  too,  will  try  the  would-be  man- 
ipulator, and,  like  the  country  judge,  show 
up  his  worst  qualities. 

It  was  not  my  purpose  to  enter  at  all  into 
the  details  concerning  the  use  of  objectives; 
but  it  will  perhaps  be  well  not  to  let  the 
opportunity  pass  without  alluding  to  the 
fact  that  a  wide-angled  glass  requires  totally 
different  management,  in  some  respects, 
from  those  of  narrow  apertures. 

Those  who  have  been  accustomed  to  the 
use  of  the  low  angles  will,  on  a  slight  ac- 
quaintance with  glasses  possessing  wide 
apertures,  almost  invariably  assert  that  the 
latter  do  not  give  as  good  results,  when 
worked  by  central,  or  centrally  disposed 
light,  as  they  are  accustomed  to  get  from 
the  former.  A  moment  or  two  devoted  to 
the  consideration  of  the  situation,  will,  I 
think,  furnish  the  key  thereto. 
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When  we  oae  a  narrow-angled  o 
the  obliqae  or  later^  tm  fMQper 
excluded.  The  JtS^iyPwm  not  n 
them,  and  t)kere  oan  be  no  poasible  dyftbt 
but  that  Buckwork  i{^1fM^  fi(fBS^sn)meeR- 
trallj  disposed  Hal  I  i|  mhiiiIi  m  titfobseryer 
desires;  there  is  no  special  manipulation  or 
management  necessary  to  seoore  this,  for 
the  objeotiye  will  admit  centrally  disposed 
rays,  and  none  other. 

But  in  the  handling  of  a  wide-angled  lens 
the  conditions  are  essentially  changed,  and 
this  change  of  condition  involves  in  turn  a 
change  of  handling,  and  of  management 

Hence  it  occurs,  that  in  using  a  wide-an- 
gled glass  by  central  or  centrally  disposed 
light,  some  arrangement  must  be  provided 
for  the  purpose  of  shutting  out  the  lateral 
rays;  these  the  glass  will  admit,  and  in  de- 
fault of  the  provision  referred  to,  will  steal 
in,  cause  interference,  and  defeat  both  ob- 
Berver  and  objective.  To  shut  out  these 
lateral  pencils  would  seem  eminently  the 
'business  of  the  usual  diaphragm  box. 

This  provoking  little  piece  of  apparatus, 
this  diaphragm  box,  is  supplied  with  almost 
every  stand  in  use,  and  is  as  faulty  in  oper- 
ation as  human  ingenuity  in  construction 
•could  devise;  in  general  these  boxes  are  fur- 
nished with  a  shutter  pierced  with  openings 
of  various  sizes,  and  placed  from  one-half  to 
•one  inch  below  the  object-carrier  of  the 
stage.  Now,  suppose  we  are  using  a  wide- 
angled  lens,  and  being  desirous  of  central 
light  only,  we  atttempt  the  use  of  the 
smallest  opening  of  the  shutter.  What  now 
is  the  result? 

It  is  as  follows:  the  pencils  of  light  enter 
the  small   aperture,  emerge   and   diverge 


better-^is  a  plate  pierced  with  a  central 
opening  of  about  the  size  of  a  large  needle, 
and  so  mounted  as  to  approach  the  lower 
edge  of  the  mount  as  closely  as  possible 
without  suffering  actual  contact  To  con- 
struct this  little  piece  of  apparatus  will  not 
make  any  very  severe  demands  on  yonr 
mechanical  skill. 

Those  of  my  hearers  who  read  the  Lion- 
don  Monthly  Microscopioal  Journal  will  re- 
member that  the  capacity  to  display  the 
markings  of  Navicula  angulata  by  central 
light,  was  considered  a  feat  only  to  be  per- 
formed by  low-angled  glasses  of  superior 
excellence.  Some  of  you,  too,  may  have 
read  the  report  of  a  certain  biological  com- 
mittee who  met  in  Philadelphia  last  year 
for  the  purpose  of  testing  the  objeot-glassea 
of  several  makers;  one  of  the  tests  used  was 
the  exhibition  of  the  markings  of  this  same 
dry  mounted  Navicula  angitlata  by  central 
light 

I  was  simply  astounded  when  I  read  the 
report,  in  public  print,  of  this  biological 
committee,  and  learned  that  in  their  hands 
that  AnguliUa  had  defeated  a  wide-angled 
American  1-lOth,  and  I  immediately  re- 
peated the  experiment,  using  a  similar 
1-lOth,  by  the  same  maker,  and  worked 
with  a  diaphragm  plate  perforated  with  an 
opening,  say,  l-200th  of  an  inch  in  diameter, 
and  placed  almost  in  contact  with  the  under 
surface  of  the  mount  The  result  was 
amusing  enough !  I  instantly  had  the  mark- 
ings ''dearly  and  accurately"  defined;  the 
problem  was,  indeed,  to  avoid  seeing  them  I 
In  fact  nothing  short  of  sheer  intention,  or, 
what  is  worse,  bad  manipulation,  could 
have  defeated   the   objective.    I  then  re- 


within,  and  fill  the  box  with  simply  light  of  peated  the  experiment,  using  this  time  a 
low  intensity.   It  has  now  become  a  washed-  balsam  mounted  AngulcUa — ^the  No.  11  of 


out,  wire-drawn  light,  lacking  force,  and,  I 
may  say,  velocity;  the  objective  now  in  turn 
receives  this  much-abused  illumination,  not 
only  the  central  pencils  thereof,  but  lateral 
ones  also;  and  the  working  angle  used  will 
be  determined  by  the  depth  and  diameter 
of  the  diaphragm  box. 

A  proper  diaphragm  for  general  use— not 
diaphragm  box,  for  the  less  of  the  box  the 


the  Moller  plate — and  was  almost  instantly 
rewarded,  as  in  the  previous  instance.  I 
am  prepared  to  again  repeat  this  experiment 
this  evening  should  you  so  desire. 

Again,  the  converse  of  what  has  been 
said  is  also  true,  namely,  in  working  with  a 
wide-angled  objective,  and  with  oblique 
light,  it  is  important  to  shut  out  the  central 
pencils.    About  a  year  ago,  I  devised  a  sim- 
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pie  little  instrament,  which  gave  aooessonly 
to  a  narrow  wedge  of  oblique  light,  and  thus 
gave  added  f oroe  to  the  definition  of  the 
objective— and  this  "oblique  diaphragm*' 
was  permanently  fitted  to  the  stage  of  my 
stand. 

The  most  efficient  instrument  of  this 
nature,  however,  is  "  Wenham's  reflex  il- 
luminator," an  ingenious  accessory,  and  so 
contrived  as  to  shut  out  all  rays  less  than 
41°  interior,  which,  of  course,  has  emergence 
at  90^  into  air.  The  reflex  illuminator, 
which  was  designed  by  its  inventor  to  give 
a  dark  field,  becomes,  when  used  on  balsam 
mounts,  with  American  object-glasses,  hav- 
ing balsam  angles  ranging  in  the  nineties, 
not  a  refUx^  but  a  direct  illuminator,  and  a 
most  efficient  aid  to  the  definition  of  the 
lens.  By  it  I  am  enabled  to  show  the 
transverse  stri»  of  No.  20  of  the  Holler 
plate  so  clearly  that  any  old  lady  who  can 
read  her  family  Bible  could  hardly  fail  of 
recognizing  the  striss  on  *'  this  well-marked 
diatom."  I  have  the  instrument  with  me, 
and  shall  be  happy  to  show  you  its  work  on 
the  MoUer  plate.* 

It  was  mainly  the  purpose  of  these  desul- 
tory remarks  to  call  your  attention  to  the 
importance  of  instrumentation;  absolute 
perfection  has  not  been,  and  never  will  be 
obtained.  There  never  has  been,  nor  will 
there  ever  be  made,  an  instrument  of  pre- 
dion that  does  not  embody  inherently  some 
radical  weakness,  some  dangerous  fault.  The 
practical  astronomer  is  not  only  early  taught 
the  nature  and  use  of  the  various  instru- 
ments to  be  found  in  the  observatory,  and 
made  acquainted  with  their  several  imper- 
fections, both  optical  and  mechanical,  but 
he  is  oompeUed  to  acquaint  himself  thor- 

'ImmedUtely  after  the  introduotion  of  the  "re- 
flex," modlfloationB,  by  changing  the  angle  of  the 
ucet,  were  made  by  the  Londou  opticians,  bo  as  to 
td&pt  the  instrument  to  their  Tariousiy-angled 
objectives,  similar  modifications  were  also  made 
h«re  in  this  country,  by  Messrs.  Tollesand  Spencer. 
Tturee  years  ago  the  writer  consulted  a  skilled 
ftrUitwith  the  view  of  making  the  "reflex**  in 
three  separate  mountings,  changing  the  angle  of 
uio  fscet  in  each.  Neyertheless,  the  idea  is  Wen- 
i^*s.  The  mere  matter  of  changing  the  angle  of 
the  facet  would  naturally  occur  to  any  one  using 
the  instrument.— J.  E.  8.,  January,  1878. 


oughly  with  the  methods  employed  to  elim- 
inate these  imperfections.  Having  thus 
perforce  of  his  preliminary  study  acquired 
a  thorough  perception  of  the  Stella  and 
Charybdis  which*  environ  the  use  of  instru- 
ments, it  becomes  in  turn  a  life's  study  to 
further  remove  existing  difficulties,  or  to 
provide  better  and  more  competent  means 
of  compensation  therefor. 

I  have  no  doubt  but  that  it  would  be  in- 
teresting and  instructive  to  detail  some  of 
the  exquisitely  precise  methods  employed 
by  the  astronomer  to  detect  and  compensate 
for  the  unavoidable  errors  of  instrumenta- 
tion, but  time  forbids.  I  will,  however, 
notice  the  nature  of  one  or  two  difficulties 
which  may  be  said  to  infest  the  observatory. 

We  are  all  familiar  with  the  purpose  for 
which  the  transit  instrument  is  employed, 
namely,  to  observe  the  transit  of  celestial 
bodies  across  the  meridian  in  which  the 
transit  is  adjusted.  To  accomplish  this,  it 
is  evident  that  the  instrument  must  be  per- 
manently placed  in  that  meridian;  but,  un- 
fortunately, the  block  of  stone  has  yet  to  be 
found  solid  enough  for  the  purpose.  Hence 
it  is  usual  to  ascertain  the  direction  and 
amount  of  error,  and  thus  correct  the  results 
obtained  by  observing  with  the  instrument 
while  out  of  the  plane  of  the  meridian. 
The  altitude  and  azimuth  instrument,  too, 
requires  frequent  and  careful  .attention.  To 
be  assured  that  its  object-glass  may  swing 
in  a  vertical  plane,  observations  are  nightly 
made  by  observing  a  distant  star  directly, 
and  immediately  afterwards  its  image  as 
seen  in  the  mercurial  horizon.  By  this 
means  a  truly  vertical  line  millions  of  miles 
in  length  is  obtained. 

Beflecting  instruments  constructed  on 
the  model  of  the  sextant,  are  cross-ques- 
tioned by  observations  on  east  and  west 
stars,  and  errors  due  to  eccentricity  thereby 
avoided. 

Not  only  do  these  painstaking  men  study 
their  instruments,  but  they  in  like  manner 
study  themselves,  and  their  capacity  to  ob- 
serve is  cross-questioned  in  the  severest 
manner.  It  is  to  them  well  known  that  the 
observations  of  some  first-class  observers 
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are  oonatanUy  affected  with  a  plus  sign; 
while,  again,  those  of  other  equally  good 
obseryers  are  affected  in  a  contrary  direc- 
tion. This  indiyidnal  condition  is  caOed 
"  personal  equation,"  and  has  to  be  thor- 
oughly known  and  compensated  for;  and 
this  you  must  bear  in  mind,  that  the 
amount  of  error  due  to  personal  equation  is 
always  comparatiyely  small,  and  as  a  conse- 
quence is  only  recognized  in  the  observa- 
tions of  professional  experts,  trained  to 
machine-like,  impassive  regularity. 

My  initial  remarks,  in  which  the  **Nas- 
myth's  "  membrane  of  the  books  was  dis- 
cussed in  a  somewhat  discursory  manner, 
were  intended  as  an  example,  and  to  give 
you  an  illustration  in  reference  to  a  radical 
evil,  which  has  in  times  past  tainted  the 
observations  of  many  who  use  the  micro- 
scope—I refer  to  diffraction  lines  and  dif- 
fraction borders.  To  avoid  these  spectral, 
illusory  appearances,  is  a  consideration  of 
the  very  first  importance — ^requiring,  too, 
the  employment  of  the  finest  object-glasses, 
and  that  technical  skill  in  the  adjustment 
thereof,  which  is  only  acquired  by  long 
practice;  and  to  this  end  the  study  of  the 
diatomacesB  will  be  found  in  the  highest 
degree  advantageous.  Moreover,  one  must 
devote  a  good  deal  of  study  to  this  ghostly 
parasite,  which  too  often  infests,  and  to  a 
greater  or  less  extent  defeats  the  unsuspect- 
ing observer.  And  here  again  the  little 
diatom  will  render  yeoman's  service. 

Some  months  ago.  Dr.  Woodward,  to 
whom  we  are  all  so  much  indebted,  pub- 
lished in  the  London  MonMy  Microscopical 
Journal,  for  the  express  purpose  of  display- 
ing these  illusory  appearances,  a  lithograph 
from  his  photograph  of  Prustulia  Saxonica, 
The  objective  used  by  Dr.  Woodward  was 
an  American  l-18th,  and  was  the  same  glass 
with  which  his  inimitable  photographs  of 
the  19th  Nobert  band  were  accomplished. 

I  took  it  for  granted  that  the  lithograph 
of  Frusiulia  Saxonica  was  made  with  the 
glass  intentionally  placed  out  of  adjust- 
ment, and  for  the  purpose  of  creating  these 
particular  lines.  A  copy  of  the  London 
journal  is  placed  at  our  service  this  evening. 


and  I  invite  your  inspection  of  the  plate- 
referred  to.  The  whole  shell  of  the  diatom 
will  be  seen  badly  distorted,  the  striaB  badly 
defined,  and  the  diffraction  lines  are  im* 
mense!* 

Now,  after  seeing  and  learning  what  can 
be  accomplished  with  a  superior  objective^ 
when  out  of  adjustment,  it  will  be  in- 
structive, and  I  shall  beg  your  permission » 
by  the  employment  of  a  superb  glass,  accur- 
ately adjusted,  to  show  you  a  similar,  but 
more  difficult  Saxonica,  as  illuminated  by 
the  most  oblique  beams  my  extremely  thin 
stage  will  admit.  Thus  handled  the  resolu- 
tion of  Frugtulia  Saxonica  becomes  one  of 
the  most  charming  and  fascinating  objeota 
that  can  well  be  imagined.    We  shall  thus 


*I  may  here  remark  that  only  a  few  hours  aga 
my  attention  was  oalled  to  a  report  of  a  meeting  of 
the  London  Microicopical  Society,  held  April  6, 
1876,  and  reported  in  tne  Ifay  number  of  the  Lon- 
don Micro9copical  Journal, 

Alluding  to  the  photographs  of  Frustulia  Saxon- 
ica, Mr.  John  Mayall  aaicL  *' Every  one  who  is- 
familiar  with  the  Frustulia  Saxonica,  pLotographs- 
of  which  Dr.  Woodward  sent  in  illustration  of  his- 
paper  in  December,  knows  it  to  be  one  of  the  most 
difficult  test-objects^a  diatom  that  ranks  next  ta 
Amphipleura  pellndda.  That  particular  form  of 
Fmstnlia  is  one  that  I  have  rarely  seen  resolved, 
except  by  lenses  of  the  highest  excellence.  I  con- 
sider Dr.  Woodward's  photographs  of  it  as  In  every 
way  most  remarkable,  evincing  first-rate  tkill 
brought  to  bear  on  one  of  the  finest  known  lenses.* 
It  is  hard  to  tell  which  is  the  most  **  remarkable,**^ 
the  photographs,  or  this  statement  of  Mr.  MayaU*B» 

As  there  seems  to  be  much  difference  of  opinion  as- 
to  these  representations  of  Frustulia  Saxonica,  both 
at  home  and  abroad,  a  word  or  two  mav  be  admis- 
sable.    When  the  lithographs  first  maae  their  ap- 

Searance  in  the  London  MortOdy  Microscopical 
'Journal,  one  of  our  most  talented  experts  wrote  me 
saying  tnat  he  was  surprised  that  Vr.  Woodward 
should  have  allowed  the  publication  of  prints  giv- 
ing such  indifferent  ideas  of  the  work  of  American 
lenses.  I  replied,  that  as  I  then  understood  the 
matter,  it  was  Col.  Woodward's  intention  to  show 
the  work  of  the  objective  purposely  placed  out  of 
adjustment,  and  I  so  contmued  to  thmk  at  the  date 
of  the  above  lecture,  a  fact  obvious  to  the  reader. 
I  also  suggested  that  the  lithographs  might  not 
fairly  represent  the  photographs:  that  if  it  was  the 
case,  Goi.  Woodward  would  surely  make  the  fact 
known.  His  silence,  however,  authorized  the  in- 
ference that  the  original  photos  had  not  suffered  at 
the  hands  of  the  lithographer.  I  think  I  can  now 
safely  affirm  that  the  general  opinion  is  that  one  of 
these  lithographs  was  intended  by  Col.  W.  to  give 
a  correct  idea  as  to  the  appearance  of  F.  Saxonica 
when  properly  resolved, ».  e.,  that  it  might  be  con- 
trasted with  the  others  then  presented.  Be  all 
this  as  it  may,  I  am  prepared  to  assert  that  no  one 
of  said  lithographs  gives  any  idea  of  the  proper 
resolution  of  Frustulia  8axonica.~J.  E.  8.,  Janu- 
ary, 1878. 
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see  the  fra<itiile  wiUioni  Bensible  diBiortion, 
the  striie  displayed  with  sach  exqaisite 
beMitj  of  definition  as  mast  command  your 
admiiation,  and  minus,  too»  the  suspicion 
of  a  diffraction  line! 

The  attention  of  Andrew  Boss,  while  ex- 
amining Podora  scales  with  glasses  of  his 
own  mannfaotore,  was  called  to  the  thick- 
ened edge,  the  "Nasmyth  membrane"  so 
pkinly  seen  with  the  non-adjustable  glass 
he  then  employed,  and  to  him  are  we  in- 
debted for  the  collar  adjostment  now  so 
common  to  all  first-class  objectiyes. 

Now,  my  friends,  good  ol^ect-glasaest  like 
astronomen,  haye  their  "personal-  equa- 
tion.'* They  alone  are  the  ones  to  be  most 
affected  by  collar  adjostment;  an  ordinary 
glass,  famished  with  compensating  screw, 
is  scarcely  saperior  to  an  ordinary  non-ad- 
JQstable  lens;  one  may  turn  Uie  coUar 
throogh  its  entire  range,  without  sensible 
or  corresponding  change  in  definition.  On 
the  contrary,  objectiyes  of  the  widest  aper- 
tares,  and  capable  of  yielding  intense 
definition,  require  the  strictest  attention  to 
their  adjustment.* 

Nor  is  this  alL  It  is.  quite  possible  to 
accnrately  adjust  a  first-daasobjectiye,  and, 
nerertheleas,  in  this  yery  act  defeat  the 
maximnm  performance  of  a  first-class  glass! 

When  working  with  oblique  Hght,  the 
maximum  performance  of  a  superior  glass 
will  be  obtained  at  maximnm  aperture;  if 
this  maximum  aperture  obtains,  with  the 
cystems  '*  closed,"  as  is  often  the  case,  it  is 
then  manifestly  our  business  to  use  coyers 
of  soch  thickness  as  will  "correct "  the  ob- 
jectiye  cU  "closed,"  and  to  work  such  a 
glass  oyer  thinner  coyers,  requiring  the  lens 
to  "correct"  at^  or  near  "open  point," 
would  surely  defeat  its  best  performance. 


*In  an  article  oontribated  by  Mr.  F.  H.  Wenham— 
•ee  London  MioroaooDioal  Journal  for  March, 
1976— I  read,  to  wit:  **  The  adjustment  aoems  to  be 
aitmnbllngblock  for  those  adyooating  an  extra 
immenion  theory.  We  haye  now  in  nse  thonaanda 
of  lerTioeable  immersion  objffct-glaases,  capable  of 
dMuiiig  most  testa,  and  which  haye  no  adjustment, 
Ji  they  are  set  for  an  ayerage  thickness  of  coyer. 
^jMyunrer  well,  beoanse  in  the  immenUm  system 

^L^"^  of  coyer  aberrationa  are  nearly  elimin- 
ated, and  with  a  balsam  Intermedinm  they  would 
ba  fau^predable.**  (1 1  !)-J.  B.  8. 


It  being  possible  that  we  may  haye  time 
in  the  course  of  the  eyening  to  practically 
discuss  this  point,  I  haye  brought  here  an 
objectiye  which,  in  any  position  of  its  col- 
lar, has  plus  180°  of  aperture;  its  balsam 
angles  are  at  "closed,"  97i°;  at  half  way 
between  "open"  and  "closed,"  95°;  at 
open  point,  85°.  It  will  be  an  easy  matter 
to  demonstrate  that  this  glass  is  defeated  by 
the  thin  coyers  of  the  Holler  plates,  oyer 
which  the  glass  will  "correct"  near  to 
"open  point,"  and  oonyersely,  of  the  de- 
cided increase  of  definition  obtained  (and 
angle  also)  when  worked  through  a  supple- 
mental coyer  of  sufficient  thickness  to  cause 
adjustment  with  the  systems  at,  or  near 
"closed." 

I  haye  brought  here  another,  and  a  to- 
taUy  different  objectiye;  this  glass  has  a 
constant  balsam  angle  of  100°  through  nearly 
the  whole  run  of  its  adjusting  screw.  Mani- 
festly, when  using  this  glass,  there  need  be 
less  attention  paid  to  the  thickness  of  coyer, 
a  fact  which  is  demonstrated  in  practice. 

These  two  objectiyes  were  constructed 
expressly  for  me,  and  were  especially  in- 
tended for  conjunct  use— they  are,  in  truth, 
companion  glasses;  either  of  them  wiU  dis- 
play the  19t^  band  by  oblique  use  of  arti- 
ficial Hght,  and  also  the  markings  of  Angu- 
kUa  by  central  lamp  illumination.  Of  the 
two,  the  first-named  has  the  ^;reateet  work- 
ing distance,  and,  for  reasons  already  giyen, 
will  work  at  maximum  performance  oyer 
coyers  l-50th  of  an  inch  in  thickness,  and 
in  the  hands  of  one  thoroughly  conyersant 
with  its  functions,  it  is,  perhaps,  the  most 
generally  useful  glas& 

I  haye  here  still  another  objectiye  of  plus 
180°  of  aperture.  This  glass  was  intended 
to  be  a  compromise,  and  to  senre  to  a  great 
degree  the  purposes  both  of  the  l-6th  and 
the  1-lOth  before  mentioned.  The  glass  I 
now  refer  to  has  at  "closed"  a  balsam 
angle  of  97i ;  at  open  point*  92.  The  com- 
promise is  thus  apparent:  this  l-6th 
was  made  to  my  order  for  the  gentleman 
who  fills  the  exeoutiye  chair  of  this  society. 
It  asks  no  fayors  of  M.  Nobert,  nor  of  a 
centrally  posed  Angulak^  and  when  one  is 


54 


THE  AMERICAN 


confined  to  a  l-6fth  alone,  a  glass  of  this 
oonstmction  will  prove  of  great  valae. 

These  conditions,  which  have  still  greater 
force  when  we  include  the  work  of  yaiioos 
opticians,  need  attention  and  study,  in  de- 
fault of  which  you  may  expect  diffiraotion 
lines  and  diffraction  borders;  and,  per- 
chance, our  old  friend,  the  "  Naamyth,"  may 
put  in  an  appearance! 

I  repeat,  that  it  was  the  dominant  pur- 
pose of  these  desultoxy  remarks  to  call  your 
attention  to  the  importance  of  microscope 
instrumentation,  and  to  the  manipulations 
connected  therewith.  To  the  fact  that  it  is 
a  study,  a  profession  in  itself,  and  an  ac- 
complishment that  must  be  fully  mastered 
at  the  outset,  before  one  can  investigate 
with  precision,  or  have  claim  to  the  confi- 
dence of  others.  In  point  of  fact,  the  most 
expert  manipulator  will  constantly  have 
something  to  learn — there  is  no  landing 
place  where  one  can  stop  and  rest.  The 
world  progresses,  and  so  should  the  micro- 
Bcopist— part  passu, 

I  take  it  for  granted  that  nothing  I  have 
said  will  lead  you  to  suppose  that  I  am  op- 
posed to  the  legitimate  use  of  low-angled 
objectives;  nothing  could  be  further  from 
my  purpose.  When  properly  used,  for  pre- 
liminary examinations,  they  are  convenient 
and  useful,  but  for  advanced  work  they 
should  be  abandoned,  and  in  favor  of  more 
inconvenient  glasses  of  wider  apertures. 

A  wide-angled  lens,  incapable  of  receiv- 
ing and  utilizing  central  beams,  is  a  faulty 
and  undesirable  objective;  it  is,  in  fact,  but. 
half  a  glass.  And  on  the  other  hand,  a  low- 
angled  objective,  incapable  of  receiving  lat- 
eral beams,  is,  in  my  opinion,  equally  un- 
desirable, unless,  indeed,  when  we  are  pre- 
pared to  sacrifice  force  of  definition  to  con- 
venience of  handling. 

It  must  be  admitted  that  there  are  func- 
tional and  characteristic  differences  in  the 
performance  of  the  two  classes  of  objectives; 
for  instance,  a  wide-angled  glass  of  rela- 
tively shorter  focal  length  will  not  see  so 
far  around  an  object  as  will  one  of  narrow 
aperture  and  longer  focal  distance.  This, 
as  well  as  other  considerations  which  might 


be  mentioned,  offer  no  rebutting  testimony 
to  the  statement  already  advanced,  that  the 
principal  advantage  presented  by  the  low 
angles  is  their  convenience  in  manipula- 
tion. 

In  conclusion,  I  have  to  thank  you  for 
your  kind  attention  to  the  rambling  re* 
marks  I  have  had  the  honor  of  presenting. 
During  the  few  short  hours  that  I  have 
been  in  your  city,  the  earth  has  not  had 
time  to  make  one  rotation:  but  I  have  had  a 
plenty  of  time  to  experience  and  enjoy  a 
generous  hospitality.  I  am  now  ready  to 
show  you  the  promised  objects,  and  shall  be 
happy-  to  see  what  you  have  to  offer.  You 
win  find  me  ready,  willing  and  ardent  to  be 
taught,  and  in  microscope  matters  be  as- 
sured I  am  as  absorbent  as  a  sponge. 


High-Angled  Objectives  with   Wenham*s 

Binocular. 

1||B.  0.  F.  COX,  of  this  cily,  has  per- 
ITX  mitted  us  to  print  the  following  ex- 
tract from  a  private  letter  received  by  him 
recently  from  his  brother,  Hon.  J.  D.  Oox,. 
M.  C.  Of  course  the  Dr.  Woodward  re- 
ferred to  is  the  celebrated  Dr.  J.  J.  Wood- 
ward, of  the  Army  Medical  Museum,  Wash- 
ington: 

"A  few  days  since.  Dr.  Woodward  waa 
showing  me  some  of  his  beautiful  and  in- 
structive histological  specimens  with  the 
binocular,  upon  the  Powell  &  Lealand 
stand,  with  the  Wenham  prism,  when  I 
noticed  that  we  were  using  the  very  wide- 
aDgled  quarter-inch  immersion  objective  of 
the  makers  I  have  named,  and  oculars  giv> 
ing  over  four  hundred  diameters  in  magni- 
fication. The  field  was  brilliantly  and 
evenly  illuminated;  no  distinction  could  be 
observed  in  this  respect  on  using  alternately 
the  right  and  left  eye  alone,  nor  was  there 
the  slightest  appearance  of  shadow  on  either 
margin  of  either  field.  I  was  naturally  a 
little  surprised  at  this,  for  I  have,  as  you 
know,  tried  all  the  devices  which  I  have 
seen  recommended  for  the  use  of  the  bin- 
ocular with  higher  power  than  the  two- 
thirds,  or  a  low-angled  half-inch,  and  while 
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some  of  them  have  helped  the  bad  illnmin* 
aiioD,  none  have  been  a  care.  The  ground 
glan  in  the  diaphragm  was  good  as  far  as 
it  went,  but  entailed  the  nsnal  penalty,  of 
nnsatiBfaotory  definition,  which  follows  the 
use  of  too  diflfhsed  light.  The  narrow  hori- 
Bontal  slit  in  the  diaphragm,  which  Dr. 
Ward  recommended  years  ago,  was  also  of 
acme  nse^  and  I  haye  generally  worked  with 
it  of  late,  though  it  only  diminishes  the 
difSoolty.  The  shortening  of  the  mounting 
of  the  objectiye,  so  as  to  bring  the  lenses 
•  nearer  the  prism,  as  Wenham  recommended, 
was  another  palliative,  but  still  only  a  pal- 
Uatiye.  Then  there  was  the  dictum  of  the 
theoristfl,  which  Dr.  Carpenter's  great 
authority  has  made  all  but  uniyersally  cur- 
rent, that  no  lens  of  oyer  40°  air  angle  could 
be  used  with  the  binocular  without  destruc- 
tiye  exaggeration  of  the  stereoscopic  effect 
But  here  was  a  lens  of  the  very  widest  an- 
gle, call  that  angle  what  you  will — a  lens 
with  which  I  saw  Dr.  Woodward  beautifully 
resolve  Amphipleura  peUucida  by  sunlight — 
and  we  focussed  up  and  down  among  the 
oell  nudeii  of  the  cornea  of  a  frog's  eye, 
each  as  perfectly  stereoscopic  in  projection 
and  proportion  as  could  be  desired,  but 
without  distortion  or  fault  of  any  kind  that 
oould  be  detected.  It  was  certainly  as  per- 
fect work  of  the  sort  as  I  ever  saw  with  a 
two-thirda,  judging  by  any  test  I  could  ap- 
ply; and  the  doctor  unhesitatingly  said  he 
thought  so  too.  But  how  was  it  done? 
No  special  apparatus  was  used,  the  light 
was  thrown  through  the  achromatic  cou- 
denser  centrally,  with  no  stop  or  dia- 
phragm. He  worked,  in  short,  just  as  he 
would  have  done  with  the  monocular  by 
central  light,  and  with  the  same  appliances. 
I,  of  course,  was  full  of  questions.  Dr. 
Woodward  said  he  had  his  opinion  about  it, 
but  preferred  not  to  express  it  categorically 
till  he  tested  his  theory  in  my  presence — 
demonstrating  rather  than  explaining. 

'*  Leisure  hours  are  not  vexy  abundant  for 
either  of  as,  but  we  found  time  shortly  after 
for  another  sitting  at  the  little  revolving 
table.  There  were  several  points  to  which 
inquiry  was  addressed,  viz.,  was  the  differ- 


ence to  be  attributed  to  the  mounting  of 
the  prism,  to  the  objective,  or  to  the  illum- 
ination. The  doctor  took  these  up  success- 
ively and  in  order.  We  took  a  Crouch 
binocular  as  a  good  specamen  of  the  stand 
commonly  in  use,  and  found  that  with  its 
ordinary  accessories  and  objectives,  the  im- 
perfect and  unsatisfactory  illumination  of 
the  field  could  not  be  gotten  rid  of,  when 
using  a  higher  power  than  a  half-inch.  We 
next  tried  the  Powell  &  Lealand  quarter- 
inch  on  the  Crouch  stand,  and  found  the 
same  trouble  with  it.  The  difference  in  re- 
sult, therefore,  was  not  due  to  the  difference 
in  the  objectives.  Then  the  condenser  was 
removed  from  the  Powell  &  Lealand  stand, 
and  the  light  taken  from  the  mirror  alone. 
The  dark  zones  at  the  sides  of  the  two  fields 
immediately  appeared  as  on  the  Crouch 
stand.  This  proved  that  neither  objective 
nor  prism  caused  the  difference  of  result, 
and  consequently  that  the  illumination  by 
the  condenser  was  the  only  remaining  thing 
to  which  the  effect  could  be  attributed. 
Next  the  doctor  changed  the  condenser,  sub- 
stituting in  its  place  objectives  of  various 
powers  and  angles  of  aperture.  The  work 
was  unsatisfactory  with  all,  but  approxi- 
mated most  nearly  to  what  we  first  wit- 
nessed, when  a  high -angled  ToUeb'  fifth  was 
used  as  condenser.  Thus,  by  a  series  of 
systematic  steps,  each  of  which  had  its  own 
interest,  it  was  demonstrated  that  the  very 
high-angled  condenser  made  by  Powell  k 
Lealand  was  the  only  one  within  reach 
which  would  give  the  kind  of  illumination 
necessary  to  secure  a  perfectly  clear  field 
with  the  quarter-inch  immersion;  and,  fur- 
ther, that  not  even  an  equally  wide-angled 
objective  could  be  made  to  take  the  place  of 
the  condenser,  because  the  latter  was  evi- 
dently corrected,  in  the  making,  for  the 
thick  glass  of  the  slide  through  which  it 
must  work,  while  the  objective  is  only  cor- 
rected for  a  thick  cover  gkss.  Incidentally, 
in  this  way,  it  was  proven  that  a  condenser, 
to  do  its  work  thoroughly,  must  be  made 
for  the  purpose. 

"Upon  trying  the  binocular  with  higher 
powers  than  the  quarter,  we  found  that  the 
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-shadow  at  sidee  of  field  began  to  appear 
(though  very  alight)  with  the  fifth,  and  with 
the  eighth  they  were  bo  maoh  larger  as  to 
interfere  with  good  illumination  about  as 
much  as  in  the  case  of  the  quarter  inch 
used  with  the  common  Webster  condenser. 
**We  tried  the  quarter  upon  one  of 
Walmsley's  double  stained  vegetable  pre- 
parations, and  nothing  could  be  more  satis- 
factory. We  worked  up  and  down  from  top 
to  bottom  of  the  cells,  finding  no  difference 
in  the  stereoscopic  relation  of  the  parts, 
from  that  seen  with  the  two-thirds  of  low 
angle.  What,  then,  shall  we  say  of  the 
notion  that  high-angled  glasses  cannot  be 
used  with  the  Wenham  binocular?" 


•  •  • 


The  Birth  of  a  Tree-Hopper. 

BT  BSV.   J.   li.    ZABRTftgllL 

OPPOSITE  New  Baltimore,  in  the  centre 
of  the  Hudson  Biver,  lies  Haight's 
Island.  It  is  a  strip  of  low,  rich  alluvium, 
partly  overflowed  by  the  Spring  fresbets, 
nearly  a  mile  and  a  half  in  length,  about 
one-fourth  of  its  surface  being  tilled,  or 
kept  in  meadow,  while  the  remainder  is 
clothed  with  timber  of  large  growth,  com- 
prising oak,  hickory,  elm,  maple  and  pop- 
lar. The  island  is  intersected  by  several 
•creeks  of  considerable  length,  some  of 
^hich  have  a  peculiarly  romantic  beauty, 
especially  in  the  early  Summer,  when  the 
thick  timber,  in  full  fresh  leaf,  overarches 
their  gently  flowing  water,  and  encloses 
long  curves  of  leafy  tunnel,  decked  at  the 
«ide8  with  conspicuous  flowers. 

There  is  here  a  rich  field  for  the  ento- 
mologist and  the  botanist,  which  is  re- 
markably preserved  in  its  native  wildness 
irom  the  Intrusions  of  the  naturalist,  and 
the  depredations  of  the  irrepressible  small 
boy,  by  the  simple  fact  that  the  only  com- 
munication from  the  main  shore,  in  Sum- 
mer, is  by  means  of  the  rowboat  Flower- 
ing plants  and  herbs  abound  in  astonishing 
Tariety,  a  natural  result  of  the  sowing,  by 
the  river,  which  bears  on  its  current  the 
seeds  from  all  the  upper  country.  And  a 
striking  feature  in  this  respect  is  the  re- 


markable number  of  species  of  willows, 
which  fringe  the  river  shores  and  the  banks 
of  the  creeks,  and  which  swarm  with  bees 
and  other  pollen- loving  insects  in  the 
Spring.  But  the  mycologist  is  especially 
interested  in  the  fact  that  this  island  is  a 
fruitful  nursexy  for  the  fungi.  The  deep, 
moist  soil,  aided  by  the  humidity  of  the 
river  air,  is  peculiarly  favorable  to  a  con- 
tinued succession  of  multitudes  of  species 
of  fungi,  which  revel  on  the  surface  of  the 
ground,  or  are  abundantly  parasitic  on 
branch,  twig,  stem  and  leaf  of  the  rank 
vegetation. 

On  a  certain  afternoon  in  the  latter  part 
of  April,  while  leisurely  rowing  a  small 
boat  up  one  of  the  creeks  above  mentioned, 
I  noticed  that  the  crowded  shrub-like  stems 
of  the  heart-leaved  willow  {Salix  oordcUa), 
in  innumerable  instances,  had  the  bark 
wounded  and  ruptured;  sometimes  more 
than  one  hundred  of  these  wounds  appeared 
on  one  stem,  from  near  the  surface  of  the 
ground  up  to  the  twigs  of  the  last  year's 
growth.  Down  below  io  the  old  bark,  the 
wounds  had  healed,  leaving  a  roughened 
scar,  of  about  half  an  inch  diameter. 
Higher  up  on  the  tender  twigs  there  were 
seen  little  gashes  parallel  with  the  axis  of 
the  wood,  causing  a  slightly  gaping  wound, 
filled  with  a  black,  shining  substance,  and 
accompanied  with  a  alight  swelling  of  the 
bark  on  one  side  of  the  gash.  Fig.  1  repre- 
sents three  of  these  gashes  on  a  small  por- 
tion of  a  willow  twig  of  the  natural  size. 
None  of  these  efiects  were  observed  on  the 
wood  of  the  last  season's  growth;  and  the 
black  substance,  which  gave  a  somewhat 
fresh  appearance  to  the  wounds,  was  ob- 
served in  those  alone  which  were  found  on 
the  wood  which  was  two  years  old.  This 
fact  strengthened  the  first  impression  that 
it  was  some  parasitic  fungus,  just  bursting 
through  the  willow  bark.  But  the  first  ap- 
plication of  the  knife  showed  that  it  was 
the  work  of  an  insect. 

Each  gash  had  been  made,  not  perpen- 
dicularly to  the  surface  of  the  bark,  and 
towards  the  centre  of  the  wood,  but  oblique- 
ly, at  a  sharp  angle  with  the  surface,  to- 
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wda  the  swelling,  which  has  been  noticed 
above. 

A  alight  Mt  of  diueotiou  eoon  showed 
that  the  oatue  of  this  swelling  was  the  prea- 
pDoe  of  a  neat  of  inaeot  egga. 

Fig.  2  lepieaenta  the  nest  Isid  open  and 
enlsrged  five  diameters.  Two  onta  were 
made,  b^oning  respeotiTely  near  the  npper 
and  lower  eode  of  the  black  gash,  perpen- 
dienlarlj  to  its  general  oonrae,  and  down 
into  the  substaooe  of  the  bark  towards  the 
neat.  These  onta  made  a  amall,  but  thick 
flap  of  bark,  which  could  be  opened  ont- 
wuda,  like  a  door  swinging  on  ita  hinges. 
The  flgnre  represents  the  oeet  with  thin 


fifth  of  Uay,  and  kept  in  a  jar,  with  their 
lower  ends  atandiog  in  water.  In  two  days 
time  little  insects  were  observed,  creeping 
towards  the  apper  extremities  of  the  twiga, 
and  then  some  of  tbeae  twigs  were  examined 
oloselj  to  discover  the  ectiona  of  the  little 
oreatnres.  Patient  watching  soon  disclosed 
little  white  footless  worms,  with  two  large 
black  eyes,  bnt  an  entirely  white  face, 
breaking  throngb  the  egg  at  the  black  line 
on  its  npper  end,  snd  working  their  way 
outwards  through  the  black  gash  in  the 
bark.  Sometimes  these  worms  wonld  escape 
entirely  from  their  dark  priaon,  and  crawl 
abont  on  the  Hnrface  of  the  outer  bark,  ap- 


flapof  bark,  «o  loosened,  entirely  removed, 
nia  discloses  a  row  of  eight  white  eggs; 
strikingly  resembling  a  row  o(  little  fish, 
esoh  one  pisoed  npon  ita  side,  firmly  em- 
bedded in  a  little  oavily  made  in  the  inner 
bark,  and  with  a  piomioenteye,  and  a  black 
line  down  the  oentre  of  the  face.  One  of 
these  egga,  removed  from  the  nest  shortly 
before  the  time  of  hatching,  and  enlai^d 
thirty  diameters,  ia  shown  at  Fig.  3.  The 
large  eye,  and  the  black  line  over  the  upper 
md,  are  prominent  features,  while  parts  of 
the  abdomen  and  the  legs,  snugly  packed 
together,  are  plainly  seen  through  their 
oovenngs. 
Some  of  the  willow  twigs  were  cut  on  the 


higtilj  mtgnlfled. 


pearing  to  adhere  to  it  by  some  viscid  sub- 
stance on  their  bodies.  At  other  times, 
while  only  half  projecting  from  the  gash, 
the  head  of  the  worm  wonld  split  open, 
and,  after  many  contortions  and  struggles, 
there  wonld  gradnally  emerge  the  creature 
represented  at  Fig.  4,  evidently  some  species 
of  tree-hopper.  The  birth  of  one  of  these 
was  closely  watched.  In  the  space  of  ten 
minutes  it  passed  through  all  these  stmg- 
glea,  and  changed,  from  the  mptaring  of 
the  egg  until  it  was  free,  walking  off  imme- 
diately at  a  very  nimble  pace,  as  if  in  search 
of  food,  and  occasionally  exhibiting  the 
comical  side-long  movements  chamcteristio 
of  ita  kind.     Fig.   6  shows  one  of  the  an- 
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tentiiB,  reniftriuible  tor  having  ita  npper  por- 
tion oompoeed  of  wa  immenH  Dnmber  of 
minute  rings.  The  oogments  of  the  abdo- 
men, also,  were  etndded  with  Tor;  iiognlkr 
liBJTs,  which  ue  shown  by  Fig.  6  and  Fig. 
7.  The  estremit]'  of  the  hair  appears,  tor 
aome  Qnaooonntable  pnrpoae,  to  be  ex- 
panded into  a  bell  or  trumpet  shape. 
January,  1673. 

Kefth's  Hsilntat. 

TT  is  not  many  years  rinoe  micro-photo- 
-*-  graphy  was  practiced  only  by  a  tew 
■niorOBoopists.     To-day,  owing  to  improved 


mioxoeoopisU  have  been  driven  either  to 
mde  oontrivanoes,  or  the  very  expensive 
apparatus  of  Foaoanlt  and  others.  Prof. 
Keith  has  therefore  done  good  service  to 
the  cause  ot  soieuoe,  by  devising  the  com- 
paratively cheap  and  simple  apparatos 
which  is  illnstntted  in  out  onL  The  price 
is  moderate— ftSO,— and  the  results  that  may 
be  obtained  are  very  satisfactory.  When- 
ever the  sun  is  sbiniDg,  it  enables  the  mi- 
erosoopist  who  has  a  window  with  the  proper 
exposure,  to  bring,  in  a  few  minutes,  a  sun- 
beam upon  the  objeat  in  his  microscope,  and 
keep  it  there  for  several  hours  of  study  or 


KKItR'B  HSLlOetilT. 


methods  and  simplified  appanttns,  it  is  em- 
ployed by  oomparalJvely  large  numbers  as  a 
substitute  for  drawing,  which  requires 
special  genius  and  long  training.  The 
neoesoaiy  materials  and  appaiatna  for  the 
practice  of  photography  are  by  no  means  BS- 
pensive,  and  the  ait  is  very  easily  acquired. 
To  those  who  practioe  micro-photography 
by  daylight,  the  heliostat  is  a  great  con- 
venience, if    not    a   necessity.      Hitherto 


'  amusement.  At  present  only  one  size  is 
made,  of  which  the  mirror  is  three  inohes 
in  diameter.  The  whole  instmment  coven 
a  spaoe  of  6  by  10  inches,  and  weighs 
about  four  pounds.  It  is  packed  in  a  neat 
box.  The  placing  of  the  instrument  in 
position  is  very  easy,  requiring  but  one  or 
two  minutes.  It  is  msuutaotured  by  Mr. 
Edwaid  Eiibel,  ot  826  First  street,  Wash- 
ington, D.  C. 
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A  Trap  for  Catching  Diatoms  and  Ani- 
maleulet. 

TTAYING  had  oooadoD  to  make  a  mioro- 
-L-l-  soopic  euuninatioii  of  some  potabit 
well  and  river  water,  whioh  aie  olear  as 
cTjctal,  free  from  odor,  and  sweet  to  the 
taate,  when  first  collected,  it  wae  necessary 
to  prOTide  some  means  for  collecting,  from 
the  hxHk  of  wator,  the  objects,  if  present, 
tbat  are  inrisible  to  the  naked  eje,  so  i 
be  able  to  place  them  under  the  object- 
glass  of  the  instniment. 

The  devioe  hit  npon  gave  such  entire 
satisfaction  that  I  tslce  the  liberty  of  send- 
ing this  account  of  it  to  the  Jocbnai.  op 


UtCBOSCOFT,  in  hopes  that  it  may  be 
tbonght  worthy  of  pnblicatioD,  and  prove 
of  interest  to  other  inveatigators. 

The  character  of  the  apparatns  and  its 
workiug  may  readily  be  devined  by  a  glance 
at  the  figure  which  accompasiea  this  paper. 
A  is  a  tall,  dim  glass  funnel,  with  a  short 
Deck,  that  will  hold  a  pint  or  more.  It  is 
attached  to  a  small,  wide-mouthed,  homceo- 
pathic  phial  or  small  test-tube  B,  by  means 
of  a  stopper  made  of  a  piece  of  india-rub- 
ber tube,  slipped  over  the  neck  of  the  fnn- 
nsL  I  used  an  ordinary  druggist's  perca- 
latot  that  holds  82  fluid  ounces  of  water. 
Fill  both,  pbial  and  funnel,  with  the  water 
to  be  examined,  covet  with  a  plate  of  glass. 


and  let  stand  for  twenty-four  hours  or  more. 
The  apparatus  may  be  supported  in  an  up- 
right position,  on  the  ring  of  a  fllter-staud, 
or  on  a  glass  jar  with  a  mouth  of  sufficient 
size  to  catch  the  body  of  the  funnel. 

After  standing  the  requisite  length  of 
time,  sepaiate  the  funnel  from  the  phial  by 
a  rather  quick  poll,  and  let  the  esfaansted 
water  run  away.  All  the  suspended  matter, 
living  or  dead,  which  the  water  contained 
will  be  f onnd  in  the  phial  The  funnel  mttj 
now  be  again  attached  to  the  phial  and  re- 
filled with  fresh  water,  and  let  stand  as  be- 
fore; but  it  is  better,  I  think,  to  examine 
the  catch  from  each  funnel  full  of  water 
separately.  The  contents  of  the  phial,  after 
it  has  stood  until  perfectly  settled,  may  be, 
if  deemed  neoeasaiy,  further  concentrated 
by  removing  a  portion  of  water  with  a  small 
syphon.  £.  T.  Oox. 

IndianapolU,  Ind, 

Finishing  Slides. 

fTIHEBE  can  be  no  doubt  that  a  cabinet 
-'-  of  nicely-fluisbed  slides  presents  a  tar 
more  attractive  appearanoe  than  one  in 
which  no  attempt  at  neatness  or  nniformity 
has  been  made.  There  are  many  very  soi- 
entiflo  gentlemen  who  prefer  their  slides 
with  ungronnd  edges,  and  [JentifuUy 
smeared  with  balsfon;  it  is  not  for  them 
that  this  is  written,  bnt  rather  for  those 
who  try  to  make  up  by  neatnees  and  idean- 
lineea  what  they  lack  in  science. 

I  stated  in  a  short  article  in  the  Jannaiy 
nnmber  of  the  Joubmal  that  I  wonld  soon 
give  directions  by  which  any  one  could,  at 
alight  expense,  prepare  durable  varishes  of 
any  color.  The  oolors  I  use  are  those  put 
np  in  coUapdhle  tubes  by  Winsor  ft  New- 
ton, of  London,  and  sold  at  ten  oentsatnbe 
by  dealers  in  artist's  materials.  A  very 
little  of  the  paint  need  be  used  at  once— 
take  an  amount  equal  in  bulk  to  a  pea,  and 
with  it  mix  an  equal  amonnt  of  dammar;  a 
slight  excess  of  the  latter  will  be  better  yet, 
and  with  the  less  delicate  shades  a  trifle  of 
gold  size  may  be  added.  Uix  these  thor- 
oughly on  a  glass  slide  oi  in  an  individual 
butter  plate,  and  it  is  ready  for  use. 
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To  »ppl7  thia  vaniub,  u,  in  fact,  uiy 
Tftrniah,  tbe  bnuh  abonld  be  moiatened 
with  turpentine  ereiy  time  it  ia  charged. 
The  most  deBirable  cxiloia  to  bnj  are,  per- 
haps, orinuon,  bine  and  yellow,  the  two  lat- 
ter being  mixed,  giving  any  shade  of  green 
by  varying  the  proportionB.  These  oolors  I 
nu  only  a*  a  flniah,  oaing  generally  the 
white  idno  oeinent  to  fill  np  with,  and  then 
Tamiahing  oTf  r  it  H.  F.  Atwood, 

ChUago,  Jan.  20,  1878. 

Tha  Combination  Whirling  Tabla. 


IT  may  seem  to  many  that  a  tnm-table  ia 
a  Tei;  amall  and  nn  important  piece  of 
apparatna,  and  that  the  oommon  form  it 


and  aava  ao  mnoh  time,  aa  a  good  self-een- 
tering  tnm-Uble.  It  ia  therefore  without 
the  leaat  hesitation  that  I  oall  yonr  atten- 
tion to  the  one  before  yon,  made  by  Ur. 
Bnlloob,  of  Chicago.  With  the  other 
forms,  the  beat  of  which  ia  donbtleoa  the 
one  invented  by  Mr.  Oox,  yon  are  already 
familiar.  The  aocompanying  cnts  wiU  serve 
to  give  a  good  idea  of  its  oonatmation. 

Thia  is  a  self-oentering  table,  when  the 
jaws  are  nsed,  bat  any  slide  may  be  cen- 
tered by  placing  it  nnder  the  apringa,  in  the 
same  manner  aa  on  the  cwmmon  tnm-table. 

It  will  be  seen,  by  referring  to  the  lower 
flgnre,  which  is  a  sectional  view,  that  the 
top  oonsista  of  two  plates.  The  npper 
plate.  A,  in  which  the  jawa  move,  can  be 
turned  upon  the  plate,  B.     The  npper  faoe 


good  enough  for  all  practical  pnrpoaes.  For 
myself,  I  cannot  agree  with  this  view.  If 
one  desires  to  have  a  good  seriea  of  monnts, 
there  ia,  in  my  opinion,  no  one  instmment 
which  will  give  ao  much  aatiafaotion  in  ose. 


of  B  has  a  scroll  screw,  snob  aa  is  fonnd  in 
the  American  scroll  ohnch.  The  lower 
faoes  of  the  jaws  have  parts  of  a  scroll  screw, 
which  work  in  th^acroll  of  the  lower  plate. 
It  ia  readily  seen   that  when  the  npper 


JOXJRNAL  OP  mOBOSCOPT. 


61 


plftte  is  oansed  to  ftnm  npon  the  lower,  the 
jaws  will  be  made  to  approach  each  other  or 
sepaxaie,  as  the  case  may  be. 

Ordinarily  the  brash  is  held  in  the  right 
handy  and  tiie  direction  of  the  motion  given 
to  the  table  is  from  right  to  left.  There  is 
never  any  danger  of  the  slide  getting  loose 
when  tamed  in  this  direction,  but  for  a 
left>handed  person  they  can  be  made  to 
damp  in  the  opposite  way  if  desired.  The 
centre  npon  which  it  tarns  is  dose  np  nnder 
the  face  plate.  This  table  is  perfectly  bal- 
anced, and  consequently  the  motion  is  per- 
fectly smooth  and  regular. 

Speaking  from  practical  use,  I  can  say 
that  this  instniment  has  pleased  me  very 
much,  and  I  can  conceive  of  nothing  better 
for  the  porpoae.  One  of  the  greatest  ad- 
vantages I  will  show  yoa  this  evening,  and 
it  is  simply  this.  In  clamping  or  releasing 
the  slide,  the  ander  plate  is  moved  by  the 
finger  of  the  left  hand,  which  is  always  in 
the  proper  position  for  doing  this  when  at 
work.  I  am  not  asaally  an  enthosiast  about 
apparatus  of  this  kind,  but  this  improve- 
ment deserves  the  highest  praise,  particu- 
larly when  price  is  considered. 

The  maker  daims  it  will  run  two  min- 
utes. I  have  timed  it  9^  minutes,  and  am 
certain  that  it  can  be  made  to  run  over  ten 

minutes.  ^ 
>  ♦  » 

A  New  Mailing  Box  for  Slides. 

ANEW  style  of  mailing  box,  contrived 
by  Dr.  R  H.  Ward,  the  able  editor 
of  the  Microscopical  department  of  the 
Amerioctn  Hahtralist,  htm  been  adopted  by 
the  Postal  dub,  and  has  proved  success- 
ful beyond  anything  tried  before.  An 
account  of  it  has  been  published  in  the 
American  Nahtralist,  and  we  reproduce  it  in 
the  hope  that  it  may  be  made  more  gen- 
erally useful: 

"  In  the  boxes  hitherto  used  for  posting 
slides,  the  dides  are  occadonally  found 
shattered  to  pieces,  while  the  box  contain- 
ing* them  is  quite  uninjured,  or  only  a  little 
stiained.  In  some  boxes  containing  six  or 
twdve  slides,  half  or  more  of  the  dides  have 
been  found  broken  in  a  perfectly  sound  box. 


this  seemed  to  indicate,  not  the  effect  of  a 
crushing  blow,  but  the  result  of  the  inertia 
of  the  slide  itself,  which  was  only  supported 
by  the  wooden  racks  at  the  ends,  and  more 
or  less  perfectly  by  the  cotton  stuffed 
areund  it.  An  adequate  oocadon  for  such 
an  aoddent  might  be  furnished  by  throwing 
the  mail-bag  from  a  wagon  to  the  pavement, 
or  transferring  it  to  or  from  a'  rapidly-mov- 
ing train.  It  was  therefore  dedded  to  reject 
the  wooden  rack  altogether,  and  instead  to 
support  the  slide  by  the  whole  of  its  edges 
and  much  of  its  ddes  by  doth,  leather, 
india-rubber,  or  other  soft  and  evenly-yield- 
ing material.  This  may  be  attained  with 
the  common  boxes  by  removing  the  racks, 
lining  the  top,  bottom  and  end  with  thick, 
soft  cloth,  and  arranging  folds  of  the  doth, 
glued  or  stitched  in  place,  like  a  rack  at 
each  end  of  the  box,  so  that  a  double  thick- 
ness of  the  cloth  shall  extend  between  the 
dides  from  each  end  one  inch  towards  the 
centre.  It  is  better,  however,  to  have  the 
boxes  made  for  this  use  somewhat  larger 
than  the  customary  size,  so  that  very  thick 
beaver  doth  can  be  used  for  the  packing. 
For  six  dides,  a  box  may  be  made  of  hard 
wood  3-16ths  of  an  inch  thick,  3|  inches 
long,  li  wide,  and  1^  deep,  indde  measure- 
ment. The  folds  of  doth  should  be  so 
arranged  that  not  more  than  an  inch  in 
the  centre  of  the  slide  is  unsupported, 
except  when  large  cover-glasses  are  to- 
be  used,  when  more  space  should  be  left 
to  avoid  presmng  on  the  cover.  The  out- 
dde  of  the  box  is  covered  with  strong  thin 
doth. 

"The  comparative  safety  of  this  method 
is  indicated  by  the  experience  of  the  Postal 
Olub.  During  a  trial  of  several  months  in 
many  of  the  circuits,  not  one  slide  is  known 
to  have  been  broken  while  packed  in  this 
manner,  while  to  slides  in  the  ordinary 
boxes  with  wooden  racks  accidents  are 
unfortunatdy  frequent.  For  sending  by 
express,  these  boxes  should  be  made  of 
thicker  wood,  or  endosed  in  larger  cases, 
to  prevent  crushing  by  the  weight  of 
heavy  packages  among  which  they  may  be 
carried." 
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Will  It  Show  the  Animalcules  in  Water  7  ^^™^    Selecting  one  of  ihe  most  popular 

and  interesting— Min  Catlow's  "Drops  of 


THE  first  question  always  asked  when  a 
beginner  is  abont  to  buy  a  microscope 
is,  "How  mnch  does  it  magnify?"  The 
eeoond  as  invariably  is,  "Will  it  show  the 
animalooles  in  water  ?'*  Let  as  try  to  an- 
swer the  latter  question  in  such  a  way  that 
the  young  microsoopist  may  have  a  dear 
idea  of  what  he  ought  to  expect. 

Pure  water  contains  nothing  that  can  be 
seen  with  any  microscope  ever  made,  up  to 
ihe  present  time;  no  solid  partides,  no  ani- 
malcules, no  minute  vegetables,  no  spores 
or  germs.  Owd  water,  such  as  is  ordinar- 
ily prociuped  from  wells,  and  such  as  has 
been  obts&ned  by  carefully  filtering  rain  or 
river  watec,  contains  nothing  that  is  visible 
to  any  of  the  microscopes  ordinarily  used 
l>y  our  ablest  scientific  men.  Over  and 
•over  again  people  have  brought  their  in- 
struments to  us  with  the  complaint,  "  My 
•microscope  ts  out  of  order,  for  I  have  care- 
fully eKamined  a  drop  of  water  with  it,  and 
I  can  find  fiothingl*'  The  microscope  was 
all  right,  but  the  owner  did  not  know  what 
he  ought  to  expect 

How,  then,  are  we  to  account  for  those 
wonderful  pictures  of  "a  drop  of  water," 
which  we  find  in  almost  every  popular  book 
on  sdence?  Are  the  animalcules  which 
are  shown  in  them  mere  creatures  of  the 
imagination,  which  have  no  real  existence  ? 

The  creatures  ordinsrily  pictured  as  "  the 
inhabitants  of  a  drop  of  water*'  are  in 
almost  all  cases  the  inhabitants  of  stagnant 
pools,  and  to  see  very  many  of  them  re- 
quires no  microscope  at  alL  More  than 
this,  however;  where  a  so-called  drop  is 
shown,  the  book-maker  almost  always  man- 
ages to  give  what  would  be  the  full  comple- 
ment of  inhabitants  for  some  hundreds  of 
drops,  not  with  the  intention  of  deceiving, 
but  for  the  purpose  of  making  his  book  or 
picture  more  interesting. 

That  these  statements  in  regard  to  the 
popular  pictures  and  descriptions  of  a  drop 
of  water  sze  correct,  is  easily  proved.  We 
have  before  us  at  the  present  moment  half  a 
•dozen  books  in  which  such  pictures  are 


Water" — ^we  find  four  beautiful  engrav- 
ings, each  showing  an  imaginary  drop  of 
water  and  its  inhabitants.  But  these  in- 
habitants can  in  general  only  be  found 
after  the  most  diligent  search,  and  in 
spedal  localities.  We  might  search  the 
water  from  a  doaen  ordinary  wells  before 
we  succeeded  in  finding  any  of  them.  Many 
of  them  can  only  be  found  in  dear,  though 
stagnant  pools,  while  others  must  be  looked 
for  in  water  which  contains  decaying  ani- 
mal and  vegetable  matter.  And  of  all  the 
ol^ects  shown  in  the  four  "Drops,"  there 
is  not  one  that  cannot  be  dearly  seen  with 
a  microscope  magnifying  one  hundred  di- 
ameters. Even  a  good  hand  magnifier, 
such  as  those  now  commonly  sold  in  hard 
rubber,  and  consisting  of  three  lenses,  will 
show  their  outlines  and  forms,  so  that  they 
can  be  recognized.  It  is  these  objects 
which  are  usually  known  as  "animal- 
cules," and  in  general  it  is  much  larger 
creatures  (water  fleas  and  the  larvn  of  in- 
sects, for  example)  that  are  exhibited  by 
sidewalk  showmen  under  this  name.  A  fav- 
orite subject  with  such  exhibitors  are  the 
eels  in  paste  or  vinegar.  Both  these  ob- 
jects, as  well  as  the  water*fleas,  and  even 
the  Volvcx  GloMoTf  or  beautiful  "globe 
animalcule,"  as  it  is  popularly  called,  may 
be  seen  by  the  naked  eye,  \f  properfy  il- 
Iteminated, 

We  must  remember  that  these  minute 
^orms  of  life  differ  as  widdy  in  size  as  do 
the  larger  animals  with  which  we  are  more 
familiar.  The  whale  and  the  minnow  do  not 
differ  more  in  size  than  do  some  of  the  lin- 
ing creatures  whidi  are  the  subjects  of  study 
under  the  microscope,  and  the  largest  of 
which  are  bardy  visible  to  the  naked  eye. 
To  see  the  very  smallest  animalcules,  the 
very  beginnings  of  life,  if  we  may  so  speak, 
will  severely  tax  the  power  of  the  very  best 
microscopes.  But,  on  the  other  hand,  any 
good  msgnifier — such  as  may  be  had  for  a 
couple  of  dollars — ^will  enable  us  to  see 
hundreds  of  the  most  interesting  animal- 
cules shown  in  the  books. — Young  ScientisL 


JOURNAL  or  inCROSCOPT. 


63 


THE  AMERIOAN 

Journal  of  Microscopy, 


AMD 


POPULAR    SCIENCE. 


Tkuts-$1.00  per  year. 

ADTumsxxum— 80  oenta  per  lino. 

All  CoMMUinaATioira  ihoiild  be  Addressed  to 

THE  AMBEaOAN  JOURNAL  OF  HIOBOSOOFT. 
P.  O.  Box  4878.  178  Broadway.  New  York. 


Jmporteni  UToMoe. 

We  oan  no  longer  supply  complete  eete  of  Voliime  I  in 
•beele,  but  offer  ail  the  nombert  except  Noe.  1,  4  and  8 
for  88  oenta.  by  mail,  postpaid.  We  have  on  hxnd  a  few 
oomplete  copies  of  volome  I,  handBomely  bound  in 
-«loth,  with  gilt  title,  price  $1.26.  Volume  II.  in  num- 
l»era,  is  also  exhausted,  but  we  can  supply  fiesh  dean 
coplM,  with  large  margin,  bound  unifoni^y  with  Vol- 
ume I,  for  $1.36. 

As  we  desire  to  place  a  ooicflxtx  let  of  the  Journal 
«t  the  disposal  of  our  subscribers  at  a  moderate  rate. 
We  offer  Vols.  I  and  II,  bound,  and  VoL  in  In  numbers 
as  lasned.  for  $2  60  »«< .  Thoee  who  with  to  hare  their 
numbere  of  either  Vol.  I  or  Vol.  II  bound  can  do  so  fur 
S5  cents.    Fostsge  10  cents  additional. 


January  Numbers  Wanted. 

'  %^E  regret  to  say  that  oar  entire  issue 
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The  edition  was  a  large  one,  and  to  some 
several  duplicate  copies  were  sent  If  any 
of  our  friends  who  have  spare  copies  can 
send  us  those  that  they  do  not  need,  they 
will  confer  a  great  favor,  as  they  will  enable 
us  to  complete  ^ee  for  several  new  sub- 
scribers. 
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Tha  Joumal  ai  an  Advertisiiig  MediuiL 
An  adTertiser  whose  letter  can  be  examined  at  our 
oOce  writes  us  ss  follows:  *'I  hSTe  reoeived  iCTeral 
letters  of  Inquiry,  and  it  will  please  you  to  know  that 
ttiiong^  1  ^vv  1^*^  adTcrtisements  in  other  Journals  sleo, 
sssry  letter  of  inquiry  refers  to  the  Amjbbigax  Jouutai. 
om  MxoaosooFT.  This  certainly  demonetrates  the  Tslue 
of  the  journal  ss  an  adTsrtielng  medium." 

Another  Tory  extenaive  advertiser  says:  "We  hsTC 
adTertised  in  leveral  other  Journals,  but  hsTs  obtained 
more  results  from  yours  than  from  all  ths  others  put 


Notice  to  Subscribers. 

THE  present  number  of  the  Joubnal  will 
be  sent  to  all  old  subscribers  except 
those  who  have  positively  ordered  a  disoon- 
ti^oance.  We  hope  that  those  who  intend 
to  subscribe  for  next  year  will  remit  as  soon 
as  possible.  Those  who  order  through  our 
agents  are,  however,  requested  to  make  pay- 
ment to  them. 


A  New  Postal  Law  for  the  Discourage- 
ment of  Science. 

^HEBE  is  an  old  proverb,  which  says, 
-^  **  Ne  iuior  ultra  crepidam/^ — "  Let  not 
the  shoemaker  go  beyond  his  last"  Why 
the  poor  shoemaker  should  have  been 
selected  as  the  proper  recipient  for  this 
advice,  it  has  always  exceeded  our  conun- 
drum-solving powers  to  find  out.  Our  ex- 
perience has  been  that  others  are  more  apt 
to  transgress  this  sound  command  than  are 
shoemakers  and  kindred  craftsmen. 

For  example:  Here  come  seven  wise  men 
from  Boston — ^publishers  all — and  they  have 
taken  it  into  their  heads  that  they  are  the 
only  class  of  citizens  in  the  United  States 
whose  welfare  should  be  consulted  in  the 
preparation  of  a  postal  law!  In  this  they 
remind  us  of  the  goose  in  the  well-known 
lines  of  Pope: 

'*  While  man  exolaimi, '  See  all  things  for  my  nsel* 

'See  man  for  mine,*   exolaimi   the  pampered 
goose." 

To  the  proposed  law  relating  to  the  trans- 
mission of  periodicals  through  the  mails, 
no  objections  oan  be  made.  We  ourselves 
have,  in  the  columns  of  the  Technohgisit 
urged  the  adoption  of  evexy  one  of  them, 
and  they  are  good,  even  if  they  are  not 
original  with  their  present  advocates.  In 
this  respect  the  proposed  law  is  eminently 
just,  simple  and  uniform  in  its  provisions. 
But  why  should  seeds,  specimens  for 
scientific  study,  or  samples  of  goods,  be 
charged  more  than  Missionary  Heralds^  At- 
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Umtic  Monthlies,  or  Golden  Rules  f  Do  not 
flowers  exert  as  elevatiBg  an  inflaenoe  as 
Boston  transcendentalism?  Do  not  scien- 
tific exchanges  and  specimens  promote  the 
difiosion  of  knowledge  quite  as  mnch  as 
Journals  qf  Educaiion  f  And  yet  these  Bos- 
ton law-giyers,  in  their  egotism  and  selfish- 
ness, wonld  absolutely  exclude  from  the 
mails  some  of  the  mont  important  means 
of  difitudng  sound  scientific  knowledge! 

That  nothing  which  can  possibly  injure 
mail  matter  or  post  office  employees  should 
be  allowed  to  pass  through  the  mails.  Is  too 
obrious  to  require  more  than  mere  state- 
ment, and  consequently  glass  yessels, 
liquids,  pastes,  sugar,  explosives,  etc.,  ought 
to  be  unmailable.  But  why  a  microscopic  ob- 
ject-glass, securely  boxed  in  its  brass  case, 
or  the  small  slips  of  glass  used  for  micro- 
scopic objects,  should  be  so  prohibited,  we 
cannot  see.  In  England,  from  whose  laws 
this  section  is  very  closely  copied,  these 
things  pass  freely,  and  out  of  thousands  of 
packages  thus  sent,  none  has  ever  caused 
any  injury.  But  in  this  country,  under 
our  present  laws  which  are  not  so  strictly 
wcMrded  as  the  proposed  law,  the  poet 
office  authorities  at  Washington  have  de- 
cided that  the  smallest  fragment  of  glass, 
"even  if  enclosed  in  a  oast-iron  box  and 
firmly  screwed  up,  is  unmailable."*  Ac- 
cording to  this,  even  a  finger-ring,  having 
in  it  a  tiny  lock  of  hair,  covered  with  a 
minnte  glass  plate,  is  unmailable,  lest  it 
should  injure  the  mails  11 

It  is  true  that  hundreds  of  postmasters 
throughout  the  country  cannot  be  convinced 
that  such  an  interpretation  of  the  law  is  not 
an  absurdity,  and  they  constantly  admit 
glass  slides  and  objectives  to  the  mails. 
The  Boston  postmaster,  who  was  consulted 
in  regard  to  the  new  law,  admits  glass 
slides  to  his  mails,  but  when  they  reach 
New  York,  our  authorities  charge  them  up 
at  double  letter  rates  I 

*TheM  are  the  exaot  words  reported  to  ni  as  the 
decirion  of  the  legal  adriierfl  of  the  Poet  Office 
Department.  TheoeBtmen  in  the  oonntry  have 
argued  and  protested  in  vain  against  saoh  rallngs. 
fiat  in  the  words  of  Schiller.  "Hit  der  Dnmmheit 
ktmpfen  Qdtter  selbst  vergeDens." 


If  the  proposed  law  should  pass  and  be 
enforced,  all  scientific  exchanges  between 
students  of  microscopy  will  be  stopped,  and 
the  seven  publishers,  through  whose  influ- 
ence such  disgraceful  regulations  have  been 
enforced,  will  have  their  names  ciystallised 
in  our  scientific  literature  in  no  very  envi- 
able connection. 

The  list  of  substances  excluded  is  indefin- 
ite, and  consequenUy  far  too  sweeping. 
''Poisons"  include  almost  all  our  minerals, 
and  very  many  of  our  finest  fiower  seeds; 
"  metallic  substances  "  include  a  vast  num- 
ber of  harmless  and  important  articles. 
Under  this  law  a  lady  could  not  procure  by 
mail  a  sample  of  buttons,  if  they  were 
made  of  metal  or  had  metallic  eyesi  It 
may  perhaps  be  objected  that  the  author- 
ities would  probably  rule  that  such  articles 
are  mailable,  but  the  rulings  previously 
quoted  forbid  this  hope.  Articles  having 
"angles"  are  also  excluded.  Indeed  it 
would  be  hard  to  find  anything  that  would 
be  mailable,  except  the  products  of  these 
publisher's  shops. 

The  fact  is,  that  this  whole  section 
requires  careful  revision  at  the  hands  of 
business  men  of  sound  common  sense. 
The  authors  of  this  bill  tell  us  that  it  has 
been  prepared  "after  consultation  with 
publishers  in  different  parts  of  the  conn* 
tiy."  But  other  people  besides  publishers 
use  the  mails  and  contribute  to  the  support 
of  the  government,  and  we  regard  it  as  a 
singularly  unfortunate  thing  that  the  pub- 
lishers of  two  religious  journals,  and  one  of 
them  a  regularly  ordained  clergyman, 
should  have  appended  their  names  to  such 
a  thoroughly  selfish  document  as  the  one 
before  u&  A  proper  liberality  to  other  in* 
terests  cannot  possibly  injure  the  publish- 
ers, and  is  but  simple  justice  to  the  people 

at  large. 

•  ♦  • 

Cutting  the  Journal. 

IN  our  last  issue  we  put  to  the  vote  of  our 
subscribers  the  question,  "To  cut* or 
not  to  cut"  The  reply  came  overwhelm- 
ingly, "Out."  Fortunately,  however,  just 
at  the  last  moment,  comes  a  new  invention, 
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which  relieves  as  entirely  from  oar  dilemma. 
Oar  binder,  Mr.  Daniels,  has  perfected  a 
new  machine,  by  which  the  leayes  are  cat 
apart,  and  left  in  nearly  the  condition  that 
a  paper  catter  leaves  them.  They  are  not 
trimmed  at  all,  so  that  the  margins  remain 
fall  size.  Feeling  assared  that  the  new  in- 
vention meets  the  wants  of  both  parties,  we 
dismiss  the  question. 


ntik  ®Abk 


Tlftc   M«KaBUie   of  AmerlcAM    HIstorjr,   with 

Notes  and  Qaariei.    Edited  by  John  Anitin  8te- 

venf ,  LibruisQ  of  the  New  York  Historical  80- 

.   cietv.    December,  1877,  and  January,  1878.    New 

York:  A.  8.  Barnes  &  Oo. 

The  first  impreaalon  made  by  this  magazine  can- 
not bat  be  favorable,  for  it  ia  probably  net  excelled 
by  any  Journal  in  this  oeontry,  as  regards  appear- 
ance. The  paper  and  presswork  are  the  best,  and 
the  foul  tfnMmbfs  is  saoh  as  mast  delight  any  lover 
of  books.  And  it  is  well  that  this  shoold  be  the 
case,  for  the  contents  are  saeh  as  every  lover  of 
histoiy  wonld  wish  to  pteaerve.  Bare  doeoments 
are  here  reprinted  and  made  accessible;  obsoare 
points  are  cleared  ap,  and  the  facts  recorded  before 
the  hand  of  time  has  been  able  to  efface  them,  and 
biographies  of  notable  men,  whose  lives  are  no- 
where else  recorded,  are  here  given. 


ClMiAlMg  and   8«o«riMgi  A  Manaal  for  Dyers 

and  Laundresses,  and  for  Domestic  Use.    By  8. 

Christopher.    London  &  New  Tork:  £.  &  F.  N. 

Spon. 

This  is  a  neat  and  cheap  little  pamphlet  upon  a 
subject  of  great  importance  to  the  ladies.  It  pro- 
fesses to  be  by  a  practical  scourer,  and  a  careftil 
examination  convinces  us  that  it  poisesses  those 
qualities  which  should  commend  it  to  those  in  want 
of  instruction  in  iuch  matters.  It  is  thorough  and 
reliable,  and  the  directions  are  simple  and  easily 
followed. 


Art  in  Europe,  Hamerton.  The  only  weak  spot 
seems  to  be  the  reviews  of  American  books.  The 
books  selected  for  review  sre  certainly  not  the  most 
notable  in  the  current  catalogues,  and  the  so-called 
reviews  of  them  are  milk-and-water  to  the  last  de- 
gree of  dilution.  In  marked  contrast  to  this  de- 
partment Is  that  of  the  English,  French,  Qerman 
and  Italian  books,  where  the  work  seems  to  be  per- 
formed with  a  due  amount  of  ability  and  conscien- 
tiousness. 


Tl&e  Ch«reh  Union* — ^Tbis  valuable  Journal 
grows  more  interesting  week  by  week,  the  contri- 
butions of  Drs.  Duryea,  Orosby,  Burchard,  Hyatt 
Smith  and  others,  being  always  able  and  timely. 
The  energetic  publisher,  Mrs.  Grannie  has  achieved 
success  in  a  field  where  many  men  of  talent  and 
experience  have  failed.  The  "Church  Union**  is 
positive  in  its  non-sectarianism,  preaching  the  doc- 
trine of  Union,  and  not  of  partisanship.  8end  tor 
a  copy  to  22  Beekman  street.  New  Tork. 


The  IntcmAtlonal  Review.    January  and  Feb- 
ruary, 1878.    New  York:  A.  8.  Barnes  k  Co. 

This  Journal  begins  its  fifth  volume  with  the  bi- 
monthly issue  before  us.  It  has  now  attained  a 
high  rank  amongst  our  reviews,  all  its  articles 
being  worthy  of  carefkd  study.  In  the  present  issue 
we  have:  Thiers— a  sonnet,  by  Whittier;  Elements 
of  National  Wealth,  by  D.  A.  Wells;  The  8econd 
Hirvest  at  Olympia,  by  Ernst  Curtius,  of  Berlip; 
First  Impres^ons  of  Athens,  by  £,  A.  Freeman; 
Sumner's  Place  in  History,  Poore;  Money  and  its 
Laws,  Profl  Sumner;  Imperial  Federalism  in  Oei- 
many.  Baron  Ton  Holtsendorff;  Modem  Love,  Dr. 
Osgood;  Count  of  the  Electoral  Tote,  A.  Stephens; 


Tbe  American  Natiumllst  enters  upon  its 
twelfth  volume  with  the  old  editorial  management, 
but  under  new  publishers,  Messrs.  McCalia  & 
SUvely,  of  287  Dock  Street,  Philadelphia,  having 
succeeded  Messrs.  Hurd  &  Houghton  in  this  de- 
partment. The  last  issue  contained  a  large  num- 
ber of  interesting  and  valuable  articles.  Dr.  Ward, 
of  Troy,  N.  Y.,  who  has  hitherto  so  ably  conducted 
the  microscopical  department,  still  continues  to 
give  the  current  microscopical  news  in  a  condensed 
form.    The  subscription  remains  the  same,  $4.00 

per  year. 

•-#-• 


The  Editor  of  the  Aiibbioam  JouasAi.  ov  Micaoeoon 
does  not  hold  himself  responsible  for  opinions  or  faols 
stated  by  oorrespondents.  In  thle  deputmeut  we  ao- 
oord  the  widest  liberty  eoneistent  with  proper  oonrtMy . 

What  I  Know  About  ** Handling"  Ob- 

Jectiwes. 

7b   the   Beaders   of  the   American   Journal  of 
Microaeopy: 

It  seems  that  the  late  controversy  conducted 
by  Prof.  Hitchcock  and  myself  yet  liveth. 
Prof.  Hitchcock,  it  is  true,  no  longer  attacks 
me  in  due  form,  but  in  the  February  number 
of  this  journal  he  gets  after  you,  with  the  evi- 
dent determination  of  proving  the  idea  con- 
veyed in  Moore's  couplet,  to-wit: 

"  The  ghost  of  love  may  act  anew. 
What  love,  when  Hving  fUled  to  do.** 

Imprimis,  I  accept  Prof.  Hitchcock's  "inten- 
tlon  "  and  **  design,**  oonveyed  in  his  foot  note 
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(8e«  page  82),  so  far  u  I  am  peraonally  oon- 
oemed,  bnt  I  do  not  propose  to  allow  the  gen- 
tleman to  ride  over  faots  aa  plain  as  the  noie 
on  my  &oe,  when  he  **  aasnmea  the  judicial.  *'  I 
refer  to  his  remarks  on  said  page  32,  foot  note 
inolnded. 

Now,  gentle  reader,  I  submit  tbat  those  of 
yon  pnrohasing  objeotiTes  desire,  first,  to  gel 
the  best  possible  glasses,  and  to  use  them  to 
their  fullest  oapaoity— in  short,  to  know  all 
about  then;  and,  secondly,  that  you  haTing 
accomplished  this  much,  it  is  no  man's  business 
what  use  you  put  them  to.  That's  your 
funeral,  not  Prof.  Hitchcock's. 

Again,  should  you  succeed  in  the  possession 
of  a  fine  glass,  and  have  become  expert  in  its 
**  handling,"  you  hare  an  undoubted  right  to 
*' fight  it"  to  your  heart's  content  against  any 
and  all  competitors.  /  have  thus  fought  mine 
two  or  three  times  a  year;  I  rather  like  it  My 
crowning  joy  would  be  to  take  a  whack  at  Prof. 
Hitchcock.  MoreoYer,  this  fighting  of  objec- 
tiyes  is  by  no  means  such  a  non-scientific  pas- 
time as  he  would  lead  you  to  infer.  On  the 
contrary,  the  louder  the  call  on  the  opticians, 
the  more  generous  will  be  their  response. 
Young  Spencer  and  myself  fought  objectiyes 
for  a  whole  week  last  Summer,  with  the  ther- 
mometer marking  100  degrees,  and  the  pair  of 
us  found  out  something  we  did  not  know  be- 
fore!   Scientific  things,  too,  worth  knowing. 

Again,  I  hare  in  my  printed  papers  insisted 
on  the  Yital  importance  due  to  **  handling  "  ob- 
jectiyes;  I  hare  furthermore  stated  in  my  Dun- 
kirk address  that  these  necessary  manipula- 
tions cannot  '*be  acquired  in  the  ordinary 
routine  of  inyestigation,"  a  fact  so  apparent 
that  no  one  of  that  intelligent  audience  thought 
of  controYcrting  the  statement. 

This  handling,  my  friends,  not  only  concerns 
the  microscoplst,  but  also  all  who  use  instru- 
ments of  precision.  What  would  you  think  of  the 
engineer  who  presumed  to  run  a  line  of  IcTels, 
without  baring  preriously,  and  when  off  duty, 
ascertained  by  special  tests  whether  his  leyel 
was  in  adjustment  or  not?  The  very  idea  of 
the  engineer,  on  actual  duty  in  the  field,  both- 
ering as  to  the  adjustments  of  his  instrument, 
is  too  absurd  to  contemplate.  The  same  holds 
good  of  those  who  use  the  rarious  instruments 
found  in  the  obserTatory. 

Baring  then,  my  friends,  your  instrument, 
and  haring  learned  to  handle  it,  I  repeat  that 


it*s  no  man's  business  what  you  do  with  it;  you 
may  fight  it,  if  you  please,  or  lock  it  up  in  i^ 
bank  Tault  if  yon  elect— that's  ^our  funeral. 

But  again,  suppose  that  you  elect  to  put 
your  /{lass  to  some  purpose  of  scientific  inyes- 
tigation,  then  it  will  occur  that  you  are  in 
position  to  make  it  put  its  best  foot  foremost — 
all  of  which  is  respectfully  submitted,  etc. ,  etc. 

Furthermore,  for  fear  that  my  friend,  the 
Professor  may  (unintentionally,  of  course,) 
have  led  you  to  surmise  that  I  do  little  else 
than  "fight  objectives,"  I  will  tell  you,  sub 
ro9€k,  that  for  the  last  two  years  I  have  not 
looked  at  a  diatom  except  at  the  request  of 
some  visitor  desiring  to  see  the  No.  20  of  the 
MOUer  plate.  On  the  contrary,  the  table  on 
which  I  now  write  exhibits  a  goodly  show  of 
jars,  containing  injections  of  human  kidney- 
malignant  growths — and  such;  all  of  which  are 
to  be  attacked  in  due  time  with  my  wide  an- 
gles. I  somehow  feel  assured  that  I  have  not 
in  the  past  fooled  away  a  moment  over  diatoms. 

Once  more,  Prof.  Hitchcok  tells  you  that  '*a 
man  who  has  worked  for  years  with  central 
light  might  feel  lost  if  called  upon  to  resolve  i^ 
diatom.  Well,  I  think  so  too.  It's  hard  to  tell 
lokat  kind  of  micioscopical  work  he  would  not 
feel  lost  at!  Were  I  afflicted  with  rend  diseaaep 
this  much  I  know,  that  such  a  man  would 
starve  to  death  before  he  would  get  any  of  my 
patronage  1 

Prof.  Hitchcock  tells  us  too,  as  to  the 
"proper  method  of  using  the  screw  collar." 
What  he  describes  as  "a  very  awkward  plan  " 
has  been  my  constant  practice  for  yean.  Any 
objective  of  Mr.  Tolles  (wide  angled)  such  as 
he  mentions  would  indeed  be  a  curiosity.  Mr. 
Tolles  has  never  made  the  like  for  me. 

To  those  of  you,  my  readers,  who  feel  inter- 
ested in  the  manipulations  of  the  microscope, 
and  the  " handling  "  of  objectives,  etc.,  etc., 
I  improve  this  occasion  to  advertise  that  I  shall 
shortly  put  the  MSa  of  a  little  book  in  the 
hands  of  Prof.  Phin  for  publication.  It  will 
be  fuU  of  the  little  "tricks,"  that  I  have 
found  of  assistance  to  me  in  my  studies  with 
the  microscope.  It  will  serve  no  higher  pur- 
pose (scientifically)  than  to  teach  how  to  select 
a  first-class  objective,  to  "handle"  it,  and  last, 
but  not  least,  to  fight  it 

J.  Edwabds  Smith,  M.  D. 

EonuBopaihic  Hoapital  OoUege,  Cleveland,  0., 
Fe&.  16,  1878. 
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The  New  Method  of  Swingriag  the  Sub- 
Stage. 

Ed,  Am,  Jour.  Microscopy— In  yonr  Febm- 
arr  nnmber,  Mr.  Zentmayer  makes  a  personal 
attaok  on  me,  in  regard  to  some  recent  improve- 
ments of  the  miorosoope,  and  threatens  that  he 
will  prevent  any  one  from  "  making,  selllDg  or 
naing  snoh  parts  as  are  an  infringement  of  my 
(bis)  patented  mode  of  swinging  the  sub- 
stage.** 

In  reply,  I  would  say  that  Mr.  Zentmayer 
has  no  patent  on  swinging  the  sub-stage.  His 
patent  is:  1.  For  swinging  mirror,  aceessories, 
etc*    2.  On  the  mode  of  attachment.' 

The  only  thing  new  is  that  the  mirror  is  in 
line  with  the  object  on  the  stage.  Then  it  is 
only  the  combination  of  the  mirror  and  aooes- 
Boriea,  and  the  method  of  attachment  that  he 
can  hold;  and  as  I  made  the  sub-stage  to  work 
around  the  object  as  a  centre,  three  years  be- 
fore he  did,  it  shows  on  the  face  of  his  patent 
that  he  cannot  claim  the  swinging  sub-stage. 
Am  Mr.  Gundlachf  has  secured  a  patent  on 
swinging  the  mirror  and  diaphragm  without 
defining  the  place  of  the  centre  of  motioD,  it 
seems  that  all  Mr.  Zentmayer  can  claim  is  the 
method  of  attachment,  and  he  has  to  take  his 
chances  against  any  person  making  impro Ye- 
men ts.  My  mirror  has  nothing  to  do  with  the 
snb-stage,  as  they  are  each  iuiiependent  of  the 
other,  and  they  can  be  used  together  or  separ- 
ately, but  still  they  both  work  on  the  same 
centre  line,  so  that  any  person,  by  examining 
the  sectional  cut,  can  see  that' his  threat,  so  far 
as  it  refers  to  me,  is  absurd  and  uncalled  for. 
I  had  the  sectional  cut  of  A  1  and  A  B  stands 
made  expressly  to  show  the  internal  improve- 
ment,  and  as  Mr.  Zentmayer  is  too  well  known 
as  a  pracUoia  mechanician  to  plead  ignorance 


*Hr.  Zeutmayer  claims,  (No.  181,120,  Aagast  15, 
1876):  1.  The  swinging  mirror  stem,  carrying  the 
mirror  and  its  accessories,  and  haying  for  its  axis 
ofrsTolutioD  a  line  which  intersects  the  optical 
aiis,  X  X,  of  the  body  at  a  point  in  the  plane  of  the 
object-slide,  substantially  as  described  and  shown. 
8.  The  combination  of  the  mirror-stem  and  its 
collar  with  the  flanged  sleere  and  rest,  substan- 
tially as  described  and  shown.  8.  The  combination 
of  the  shoulder  bar,  P,  supporting  the  stage  with 
the  flanged  sleeve  and  inaependent  nut,  fit,  sub- 
stantial^ as  described  and  shown. 

fMr.  Oundlach  claims,  (No.  183,919,  October  8, 
1876,  application  flled  August  10, 1876):  8d.  Olaim. 
The  muTor  bar  D,  mirror  £  D,  and  diaphragm  G, 
combined  and  arranged  relatiTSly  to  the  stage  B, 
as  and  for  the  purposes  herein  specified. 


of  a  working  drawing  when  he  sees  it,  he  must 
be  simply  playing  a  game  of  bluff. 

Would  it  not  save  all  further  trouble  if  Mr. 
Zentmayer  would  just  say  what  he  did  not 
invent?  It  does  not  make  much  diflisrenee 
what  the  improvement  is,  we  cannot  prevent 
him  saying,  **0b,  I  made  that;  yon  will  find 
one  in  Noah's  ark." 

I  would  return  him  my  sincere  thanks  for 
his  liberal  offer  to  use  the  safety  nose-piece, 
but  unfortunately  that  is  the  same  as  every 
maker  has  been  using  for  twenty  years,  with 
only  the  lever  left  off.  He  refers  to  page  12  of 
his  catalogue  about  the  centering  stage.  It  is 
not  like  mine,  as  it  has  no  back  piece  in  which 
to  work  the  screws,  and  it  is  evident  that  he 
could  not  get  it  to  work  successfully,  or  he 
would  not  have  gone  back  to  his  inside  ring. 
But  for  small  favors  let  us  be  thankful. 

W.  H.  Bulloch. 


The  Scale  and  Vernier  Improwement  in 

Stands. 

Ei,  Am.  Jour.  Microscopy^Jn  the  January 
number  of  your  journal,  from  an  article  headed 
**A  Correction,"  I  quote  as  follows:  ''Prof. 
Smith  has  been  misinformed;  the  President  of 
the  Dunkirk  Society  did  not  adopt  Mr.  Fell's 
plan,  but  devised  it  himself,  as  a  part  of  a  plan 
of  a  new  microscope  stand  which  he  had  con- 
structed for  him  by  Mr.  ToUes." 

The  above  is  calculated  to  create  the  im- 
pression that  President  Blackham  originated  the 
scale  and  vernier  device  mentioned  by  Prof. 
Smith  in  the  December,  1877,  number  of  the 
journal;  whereas  such  is  not  the  case,  it  having 
been  suggested  long  before  he  had  it  in  mind, 
according  to  his  own  statement. 

In  his  specification  for  **new  stand,"  which 
he  read  to  me  previous  to  sending  to  Mr. 
Tolles,  no  mention  was  made  of  scale  and  ver- 
nier device,  or  anything  similar,  nor  was  it  a 
part  of  his  plan  at  that  time.  Several  months 
subsequent  to  this,  when  spending  an  evening 
with  President  Blackham,  and  during  a  conver- 
sation regarding  this  stand,  which  he  had  in- 
formed me,  was  nearly  completed  and  was  soon 
expecting,  /suggested  the  device,  asking  if  he 
did  not  intend  to  have  the  scale,  etc.,  attached 
to  the  new  stand,  pointing  at  the  time  to  the 
side  of  a  large  Tolles  microscope  on  his  table. 
He  stated  he  had  thought  of  it  before  (<*  sev- 
eral days,**  he  writes),  and  next  morning  wrote 
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Mr.  ToUes  to  attach  it  to  the  new  stand,  claim- 
ing it  as  his  InTention.  This  was  in  October, 
1877. 

In  April,  1876,  however,  I  had  snggested  the 
idea  to  Prof.  J.  Edwards  Smith,  at  Kingsville, 
and  subsequently  at  Afthtabnla,  Ohio,  and  had 
also  mentioned  to  co-members  of  the  Boffcdo 
Microscopic  Club  (Prof.  D.  S.  Kellioott,  I  will 
mention),  in  connection  with  focalizing  objec- 
tires,  that  it  would  obriate  to  a  certain  ex- 
tent the  inconvenience  connected  with  focal- 
izing immersion  objectiTes,  and,  as  I  had 
known  from  experience,  be  of  appreciable 
Talue  in  operating  with  medium  power  lenses, 
I  had  accustomed  myself  to  observe  certain 
marks  on  the  limb  in  coi^unction  with  others 
on  the  body  or  arm  of  my  own  stand,  when  my 
different  objeotlTea  were  in  focus  for  ordinary 
thickness  of  slides,  and  instead  of  the  usual 
custom  of  peering  at  a  ilear  Add,  and  straining 
the  eyes,  until  the  microscope  tubes  were 
moTed  through  a  greater  or  less  space,  and 
cTentnally  focalized,  I  would  simply  have  to 
notice  the  approximation  of  the  marks  referred 
to,  when,  on  looking  into  the  microscope,  by 
another  turn  or  half  turn  of  the  pinion,  the 
object  would  be  in  focus. 

It  was  from  this  use  of  my  stand  that  the 
dcTice  suggested  itself  to  my  mind.  Working 
mioroscopists  may  no  doubt  think  it  of  sufficient 
value  to  attach  to  their  stands,  it  adding  but 
little  to  the  complexity  of  am  instrument;  and 
if  not  for  the  purpose  suggested  aboTe,  for  its 
apparent  usefulness  in  the  comparison  of  ob- 
j^tiyes,  in  measurement  of  working  distance, 
and  possibly  for  an  approximate  measurement 
of  penetration,  which  could  be  obtained  with  a 
sufficiently  fine  scale  and  Temier. 

For  further  reference  to  the  facts  of  the  case, 

C.  P.  Ailing,  M.  D.,  Secretary  of  the  Dunkirk 

Society,  may  be  mentioned. 

Geo.  E.  Fvll, 

Buffalo,  N,  r.,  Jan.  14,  1878. 


•  •  • 


The  Oorrecter  Corrected. 

Sd.  Am.  Jour.  Jficrosoopy— During  the  past 
years  that  I  hare  been  before  the  public  as  a 
writer,  I  hare  exercised  due  diligence  to  the 
end  that  assertions  should  stand  the  test  of 
criticism  from  an  intelligent  public,  and  if  I 
hare  ever  felt  stcre  as  to  the  facts  pertaining  to 
any  one  matter,  I  certainly  did  so  when  I  an- 
nounced the  derioe  (scale  and  Temier)  of  Mr. 


Fell,  which  appeared  in  your  last  December 
Issue. 

JiiUge,  then,  of  my  astonishment  when  I 
read  President  BUokham's  **  correction "  (?), 
in  your  January  number!  And  now  to  the 
facts. 

First,  the  President  claims  the  deyice.  He 
says  that  he  «*  did  no<  (italics  his)  adopt  Mr. 
Fell's  plan,  but  dcTised  it  himself,  as  a  part  of 
the  plan  of  a  new  microscope  stand,  which  he 
had  constructed  for  him  by  Mr.  ToUes.  The 
object  held  aieadUy  in  view  in  the  designing  and 
construction  of  this  stand,**  was  such  as  re- 
quired tlie  device  claimed  by  Mr.  FelL  At 
least  BO  he  giTes  his  readers  to  understand. 
Let  us  see. 

About  a  year  ago  I  was  at  Dunkirk,  and  read 
a  paper  before  the  Society.  At  this  date  the 
specifications  for  the  new  microscope  had  been 
in  Mr.  ToUes'  hands  for  months,  and  the  presi- 
dent was  expecting  it  daily;  in  fkct,  he  wanted 
it  for  therery  cTening  that  I  addressed  the 
Society.  When  I  met  the  president  at  that 
date,  his  first  words  were,  *'I  am  so  sorry  that 
my  stand  is  not  finish^  Mr.  Tolles  has  written 
to  say  that  it  will  not  be  finished  for  a  month. 
It's  too  bad." 

During  this  visit  of  mine,  the  president  con* 
salted  me  time  and  time  again  as  to  the  new 
stand,  and  I  emphatically  affirm  that  all  the 
minor  details  invoWed  in  its  <*get  up"  were 
discussed  at  length.  He  read  me  his  specifica- 
tions to  Mr.  Tolles;  also,  from  his  private  letter 
book,  his  side  of  the  correspondence;  and, 
again,  some  of  the  letters  received  from  Mr. 
Tolles.  In  all  these  there  was  not  the  most 
distant  allusion  to  the  device  of  Mr.  Fell. 
Drive  one  stake  down  right  here. 

Delay  after  delay  occurred,  and  in  October, 
1877,  the  said  stand  was  not  finished.  At  this 
date  Mr.  Fell  visited  the  president,  and  the 
matter  of  the  scale  and  vernier  was  discussed. 
Mr.  Fell  claims  that  he  proposed  having  said 
device  engraved  on  the  new  and  forthcoming 
stand;  certain  it  is  that  the  very  next  day  cfler 
this  interview  the  president  wrote  to  Mr. 
ToUes,  instructing  him  so  to  do.  Put  another 
stake  here. 

In  April,  1876,  Mr.  Fell  suggested  his  scale 
and  vernier  device  to  me.  A  few  months  later 
he  met  me,  and  repeated  his  suggestion.  A 
day  or  two  after  his  visit  to  the  president,  I 
received  a  letter  firom  Mr.  Fell,  in  which  he 


JOUKNAL  OF  MICROSCOPY. 


69 


made  oasaal  mention  of  his  visit,  and  of  having 

proposed  the  scale  and  yemier  deTioe  to  the 

president 

niese  are  the  faets.    I  have  no  comments  to 

make,  f^irther  than  to  say  mildly  that  I  don't 

"stand  eorreoted  worth  a  cent,"  and  that  I 

itill  hold  that  I  had  good  and  snffleient  reasons 

on  which  to  base  my  article  in  yonr  December 

number.  J.  Edwabds  Smtth, 

EomosopaXkie  SospUai  OoUege,  Cleveland,  0., 
Mruary,  1878. 


•  •  • 


TBANSAOTIONS   OF  SOOIBTIXS. 

KoTB.— It  wiB  afford  as  great  pleerare  to  pnbllih  notei 
of  thf»  Tranuelioiie  of  aajr  of  our  Mleroooopioel  Sooletles. 
The  Umltod  epaoe  at  <mr  oommand  praolndea  the  in- 
Mrtfoa  of  langthened  aooonnta  of  mora  bualneia  details. 
¥•  with  it  also  to  be  dlatlnotly  understood  that  these 
reports  are  pablished  as  reoeired  from  the  Beoretarlss 
of  the  different Socisties,  and  ths  Journal  is  not  to  be 
held  In  any  wise  responsible  for  any  statsments  oon^ 
toiacd  therein. 

IVew  York  U leroseoplo«l  Soeletsr. — ^A.  regular 
meeting  of  this  society  was  held  on  the  eyening  of 
Feb.  1,  Mr.  Whitehead,  the  Vice-President,  in  the 
chair. 

Some  donations  were  received,  and  the  following 
gentlemen  were  elected  actire  members:  Joseph 
latet,  0.  F.  Cox,  Jay  L.  Smith,  F.  OolUngwood, 
Ch.i.  8.  Shnlts. 

A  paper  was  read  by  the  Secretary  on  the  use  of 
i&lieylio  add  in  mounting.  The  experiments  were 
principally  made  with  marine  alg»,  different  speci- 
mens of  which  were  mounted  In  salicylic  add, 
glycerine,  and  carbolic  acid,  and  after  a  time  com- 
pired.  Glycerine  was  found  to  be  the  best  medium 
for  general  use,  preserring  the  color  more  perfectly 
than  either  of  the  others.  Oarbolic  add  preserred 
the  ootorUttle  better  that  salicylic  add.  SalicyUc 
idd  not  only  removes  color,  but  acts  as  a  reagent. 
To  make  out  certain  structures,  it  is  very  ralnable, 
bat  it  Is  not  well  adapted  as  a  general  medium  for 
moanting  algm.  In  his  hands  the  method  of  Stod- 
d«9r  for  mounting  alg»  in  balsam  had  failed  entirdy. 
B.  HnoROOCX,  Recording  Secretary. 


A  regular  meeting  of  the  New  York  Microscopical 
Society  was  hdd  on  the  eyening  of  March  1,  the 
President,  Mr.  J.  D.  Hyatt,  in  the  chair.  The 
minutes  of  the  preceding  meeting  were  read  and 
tpprored. 

Donations  were  received  from  seyeral  members, 
tmong  which  were  some  foreign  deposits  of  dia- 
tomi,  quite  ralnable  and  rare.  Several  new  mem- 
bers were  proposed.  Prof.  A.  A.  Julien  read  a 
pftper  **on  a  new  mounting  bottle  for  Canada  bal- 
nm."  This  is  an  elegant  and  conyenient  piece  of 
Apparatus,  firom  which  the  balsam  can  be  expelled 
bj  preasire  of  the  hand,  and  the  quantity  employed 
Dicely  regulated.    A  paper  was  annoutfced  for  the 


next  meeting  describing  a  cheap  and  conyenient 
case  for  collecting  microscopic  objects. 

The  subject  of  unjust  postal  charges  on  slides, 
which  had  been  preyiously  referred  to  a  committee 
for  consideration,  was  brought  up  and  discussed. 
Prof.  Phin  made  a  few  pointed  remarks  on  the  sub- 
ject, and  read  extracts  from  a  new  bill  proposed  by 
Boston  publishers.  This  bill  is  yery  adyantageous 
for  pubUsbers,  but  for  scientific  men  and  those  who 
desire  to  make  exchanges,  it  may,  and  probably 
will  proye  yery  annoying  and  yery  unjust.  He 
spoke  of  it  as  a  **  postal  law  for  the  discouragement 
of  science,**  and  compared  the  liberal  interpretation 
of  the  postal  laws  of  England  with  the  narrow- 
minded  and  oppressiye  action  of  our  ofBdals  here. 

The  law  now  proposed  will  exclude  slides  from 
the  mails  more  rigidly  than  does  the  present  one^ 
and  the  committee  was  instructed  to  take  immedi- 
ate action  in  the  matter. 

B.  HrroHOOOx,  Becordmg  Secretary. 


Nevr  Jersejr  Hleroseoplcal  Soeletjr. — This 
Sodety  met  Feb.  18,  in  the  Geological  Hall  of  But- 
gers  Oollege,  New  Brunswick. 

The  Oommittee  on  Accounts  reported  the  society 
In  a  comfortable  condition  flnandally. 

Mr.  Louis  H.  Noe,  of  Elizabeth,  N.  J.,  did  some 
interesting  work  in  micrometer  measurements. 
Prof.  Samuel  Lockwood,  the  Secretary,  exhibited 
slides  of  spermatoaoa  of  GaUus  Bankiya,  also  poly- 
zoa  and  foraminifera  from  Madagascar,  and  some 
notably  fine  slides  of  double  staining  of  Nelumbium 
luteum.  The  Secretary  said  that  he  had  now  gone 
nearly  through  the  whole  Mymphoeadie,  with  the 
aid  of  Walmsley*s  admirable  sections,  and  double 
staining,  and  he  hoped  soon  to  be  able  to  present 
some  facts  respecting  the  physiology  of  this  order 
of  plants.  He  also  inyited  attention  to  the  Third 
Century  of  Prof.  H.  L.  Smith's  typical  diatomacess, 
and  pointed  out  the  fact  that,  beddes  their  general 
beauty,  they  were  so  rich  in  species,  as  this  third 
century  contained  not  less  than  dxty-one  spedes  of 
the  Nayicule. 

The  Society  meets  on  the  third  Monday  eyening 
of  each  month,  in  Butgers  College,  New  Bruns- 
wick, N.  J. 


Bmn  FrAAclseo  HteroseopteAl  Soeletjr.— The 
regular  meeting  of  the  San  Francisco  Microscopical 
Society  was  held  on  Thursday  eyening,  January 
17,  with  Prof.  Wm.  Ashbumer  in  the  chair.  There 
was  a  good  attendance  of  members  present,  and 
Mr.  U.  K.  Arnold  was  introduced  as  a  yisitor. 

After  reading  the  minutes  of  the  last  meeting, 
Mr.  Kinne  announced  the  recdpt  of  the  "American 
Naturalist,"  and  "  Popular  Science  Monthly  Sup- 
plement," for  January;  also  the  "  Monthly  Micro- 
scopical Journal,**  for  Noyember  and  December,  in 
one  number,  the  publishers  of  which  stated  that 
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vthiB  Uiue  would  be  iU  Uit,  and  made  a  proper  an- 

nonnoement  of  the  death  of  the  editor  of  that 

Joamal,  Dr.  Lawaon.    The  soientiflo  world  will  feel 

the  absence  of  the  "  Journal,"  and  regret  the  loaa 

•of  BO  eameat  a  worker  aa  Dr.  Lawaon. 

Mr.  Henry  Sdwardi  made  some  extended  rerbal 
rstatementa     regarding    the    laorel-wood    borer, 
•brought  to  the  attention  of  the  Society  by  Mr. 
Moore  at  a  prenoas  meeting,  and  exhibited  a 
coaple  of  boxes  filled  with  oaref ally  arranged  speci- 
mens of  yarloos  species  of  the  group  to  whioh  the 
•beetle  mentioned  belonged.     He  also  exhibited 
'Some  of  the  fally  developed  insects  comfortably 
impaled  on  pins,  the  destmctiye  powers  of  whioh 
when  in  the  larval  form  Mr.  Moore  had  mentioned, 
.  and  whioh  Mr.  Edwards  had  developed  from  speci- 
mens given  him  by  Mr.  I.  C.  Woods  some  years 
ago.    He  stated  that  its  life  history  was  already 
•known,  and  the  matter  had  been  brought  before 
'the  Society  about  four  years  ago. 

Mr.  Hanks  presented  the  Society  with  two  slides 
mounted  by  him  with  gold  fh>m  sylvanits  and 
■  abraded  gold,  from  coin  handled  in  the  San  Fran- 
•<oisoo  Mint.    The  slides  were  accompanied  by  sev- 
eral samples  of  mineral  mentioned  in  the  paper 
whioh  he  read,  illustrative  of  the  subject  of  the 
divisibility  of  gold,  and  will  be  published  in  a  fbture 
Dumber.    The  paper  opened  up  the  subject  so  dear 
to  all  Oalifomians— its  mineral  wealth— and  some 
'  time  was  spent  in  discussing  the  matter  in  various 
ways.    The  slides  and  specimens  were  critically 
examined,  and  their  peouUarities  commented  on  at 
length. 

It  was  announced  that  the  next  would  be  the 

annual  meeting  of  the  Bodety,  at  whioh  time  re- 

iports  from  the  retiring  offloers  would  be  received 

and  a  new  board  elected,  whioh  should,  and  no 

doubt  will,  call  out  a  full  attendance  of  members. 


The  annual  meeting  of  the  San  Francisco  Micro- 
scopical Society  was  held  on  Thursday  evening, 
February  7,  with  a  good  attendance  of  members, 
and  Vice-President  H.  C.  Hyde  in  the  Chair. 
Messrs.  0.  V.  Lange,  of  San  Francisco,  and  Dixon 
Provand,  of  Peru,  were  present  as  visitors. 

By  purchase  there  was  added  to  the  cabinet  the 
"Third  Century  of  Prof.  H.  L.  Smith's  series  of 
typical  diatoms,  which  were  found  to  be  a  valuable 
acquisition.  When  the  series  is  completed,  it  will 
be  one  of  the  very  best  adjuncts  to  any  Society's 
cabinet.  The  plan  of  placing  twenty-five  slides  in 
4i  small  racked  volume  is  decidedly  better  than  his 
I  previous  methods. 

The  California  State  Geological  Society  donated 
iwo  samples  of  Phosphatio  Nodules,  peculiar  to  the 
•seaboard  of  South  Carolina,  and  accompanied  the 
same  with  the  following  extract  from  a  letter  of  G. 
E.  Manigault,  the  Curator  of  the  Museum  of  Nat- 
xml  History,  of  Charleston,  S.  C:    "  The  nodules 


that  are  light  colored  are  mined  at  a  slight  depth 
below  the  surface,  and  the  dark  colored  ones 
dredged  in  the  dilTerent  arms  of  the  sea  and  rivers 
between  Charleston  and  Savannah.  The  percent- 
age of  phosphate  of  lime  contained  in  these  speci- 
mens is  probably  not  over  40,  but  it  is  sometlmeB 
as  high  as  60  or  65,  and  when  this  latter  is  the  case, 
the  market  value  Is  proportionately  inoreased. 
Since  the  exhaustion  of  the  guano  in  the  Chinoha 
Islands,  these  phosphatio  deposits  of  South  Caro- 
lina have  acquired  great  value,  and  are  largely 
exported,  as  well  as  utilized  at  home,  as  one  of  the 
ingredients  of  the  manuAMtuied  fertilizers  that  are 
much  used  now  in  agriculture.  There  is  an  inter- 
esting aocount  of  many  of  the  vertebrate  remains 
that  are  peculiar  to  these  phosphate  beds,  in  a  re- 
cent number  of  the  'Transactions  of  the  Phila- 
delphia Academy  of  Sciences,'  by  Prot  Leidy,  and 
you  will  see  that  he  describes  a  variety  of  sped* 
mens,  and  he  throws  more  light  on  the  subject 
than  &oy  one  has  hitherto  done.** 

The  annual  report  of  the  President  was  neces- 
sarily deferred  till  the  next  meeting,  In  consequenoe 
of  Pro!  Ashbumer  being  in  Oregon,  but  the  report 
of  the  Treasurer,  Mr.  J.  A.  Langstroth,  was  read, 
and  showed  that  the  Society  was  in  a  very  flouriah- 
ing  condition. 

Proceeding  to  the  election  of  officers  'br  the  en- 
suing year,  the  result  was  as  follows:  President, 
Henry  C.  Hyde;  Vice-President,  C.  Mason  Kinne; 
Recording  Secretary,  X.  T.  Clark;  Corresponding 
Secretary,  C.  W.  Banks;  Treasurer,  J.  A.  Lang- 
stroth. The  best  of  feeling  prevailed,  and  there 
seemed  to  be  a  unanimity  of  purpose  to  make  the 
seventh  year  of  the  organisation  one  of  the  most 
profltuble  from  a  sdentiflc  standpoint,  and  several 
papers  on  important  subjects  were  promised  for 
coming  meetings. 


BtAte  Hleroseopie*!  Society  of  IiUnoU._A 

regular  meeting  of  this  society  was  held  at  the 
rooms  of  the  Academy  of  Sciences,  Now  268  Wabash 
Avenue,  Chicago,  on  Friday  evening,  Jan.  26,  18T8, 
James  Colgrove,  Esq.,  in  the  chair.  Prof.  Beach, 
of  Louisville,  Ky.,  was  present  as  a  visitor. 

Dooatious  reported  were  "  Transactions  of  the 
Belgium  Micrrosoopical  Society,"  for  September, 
October  and  November. 

The  Secretary  called  attention  to  an  egg  whioh 
had  been  handed  to  him  during  the  day;  it  h«d 
been  boiled  that  morning,  and  when  opened  at 
noon  it  was  found  that  a  ftmgus  had  developed 
itself  between  the  integument  and  shell.  Handed 
to  Prof.  Stuart  for  identification,  and  to  report  on 
at  the  next  meeting. 

Prof.  E.  J.  Hill,  of  Englewood,  read  a  paper  on 
"Mosses,"  clearly  explaining  their  method  of 
growth,  development  and  reproduction;  he  had 
prepared  many  photographs  illustrating  his  sub- 
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jeet,  which  he  used  with  the  ■oioptioon.  He  also 
showed  many  monnted  specukienB  of  moiieBfrom 
his  herbarinm.  H.  F.  Atwood,  Secretary. 


A  regiUar  meetiDg  of  the  State  Mioroscopical 
Society  of  XUinoia,  was  held  at  the  rooms  of  the 
Aoademy  of  Soienoes,  No.  368  Wabash  Avenne, 
Cbictgo,  on  Friday  eyening,  Feb.  22,  1878,  Presi- 
dent Fuller  in  the  ohair. 

Donations  reported  were  "  Transactions  of  the 
Belgium  Hieroaoopical  Society,"  for  December. 

The  President  annoonced  that  a  reception  had 
been  tendered  to  the  Sooiety  by  Mr.  £.  W.  Blatoh- 
ford,  and  the  date  had  been  fixed  upon  for  Friday 
eveDing,  March  6. 

Hr.  J.  O.  Langgnth  called  attention  to  some 
moicle  of  pork,  from  which  he  had  prepared  some 
ilides,  to  show  how  badly  it  was  affected  with 
trichhia;  it  was  from  Ohio,  and  had  caused  sereral 
deftths  in  one  family.  • 

Mr.  W.  H.  BoUoch  exhibited  qoite  a  cariosity,  in 
the  ihape  of  a  copy  of  the  first  English  translation 
of  the  works  of  Leenenhoek;  the  work  is  profusely 
illottrated. 

ProU  £.  B.  Stuart  read  a  report  on  the  fangns 
feond  in  the  egg,  which  came  before  the  last  meet- 
ing. His  report  is  as  follows:  "The  enclosed 
tncings  sre  from  camera  lacida  drawings  of  the 
fangoi  growing  on  a  recently  boiled  egg,  presented 
tt  (he  January  meeting  of  the  Society.  The  egg, 
when  broken,  was  found  to  have  become  the  nidus 
of  the  plant,  which  had  deyeloped  itself  in  small 
«pot8  of  a  deep  oliye  brown  color.  A  hasty  exam- 
ination led  the  writer  to  belie?e  it  a  new  form  be- 
longing to  the  order  Dematid.  Its  manner  of 
growth  was  somewhat  unfayorablefor  examination, 
M  the  flood,  or  fertile  threads  on  which  the  spores 
«n  derdoped,  could  not  be  distinguished  through 
the  miss  of  dark  spores  which  corered  the  aspices. 
The  spores  were  simple,  globose,  oliye-brown  in 
oolor,  apparently  disposed  in  moniliform  chains, 
uid  very  small,  hardly  exceeding  1-6000  inch  di- 
vneter.  In  order  to  obtain  it  in  a  more  favorable 
condition  for  study,  some  of  its  spores  were  placed 
ID  Pasteur's  fluid,  with  precautions  to  preyent  the 
growth  of  ordinary  moulds,  and  after  about 
eeTenty-two  hours  were  found  to  haye  fruited  abun- 
^tl7»  presenting  an  appearance  which  maybe 
deicribed  as  follows:  Mycelium  not  septate,  fertile 
threads  ereet,  compressed  in  places,  dark,  simple 
or  bcinched  irregulariy,  not  septate  and  producing 
^uniof  dark  spores,  irregular  in  shape  and  siae, 
^itt  generally  globose  and  measuring  from  1-12000 
^  1-GOOO  of  an  inch  in  diameter.  In  flye  days 
the  fertile  threads  had  become  quite  numerous 
^t  were  yery  small,  none  were  obserred  which 
noeeded  2-1000  of  an  inch  in  height,  and  with 
«  lingle  exception  none  were  septate.  At  the 
C'^Qt  date  the  ooyer  of  the  growing  slide  is 


coyered  with  the  germinating  spores,  some  of 
which  are  seen  to  be  septate.  A  word  as  to 
the  podtion  of  this  among  the  moulds  will  per- 
haps be  expected.  Although  by  far  the  most 
minute  the  writer  has  eyer  seen,  it  can  be  safdy 
placed  among  the  Dematid,  an  order  readily 
distinguished  by  its  black  or  dark  fertile  threads. 
It  does  not  in  the  writer's  opinions  fall  in  with  any 
genus  of  that  order  described  in  "  Oook's  Hand- 
book," although  the  arrangement  of  the  spores  on 
some  threads  is  not  unlike  a  "Haplograph- 
ium,**  while  on  the  other  hand  its  non-septate 
threads  exdude  it  from  this  genus  as  well  as  firom 
oladisphorium,  in  which  the  threads  are  Jointed, 
and  the  spores  are  finally  septate.  The  most  com- 
mon spedes  of  this  genus,  "Oladisphorium  herb- 
arium," is,  howeyer,  notoriously  yariable,  and  there 
is  a  possibility— which  is  strengthened  by  the  late 
appearance  of  septa  in  some  of  its  spores— that 
further  cultiyation  may  show  it  to  belong  to  this 
species.** 

The  meeting  now  adjourned  to  listen  to  an  excel- 
lent paper  on  Bacteria,  read  by  James  Oolgroye, 
Esq.,  at  the  condudon  of  which  the  subject  was 
discussed  by  yarious  members,  Professors  Dela- 
fontaine  and  Hill  expressing  their  yiews  as  to  the 
relation  of  bacteria  to  some  forms  of  disease. 

H.  F.  Atwood,  Secretary. 
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EZOHANGES. 

Subscribers  who  haye  a  surplus  of  interesting  mi- 
croBOOpic  material,  or  objects  in  any  department  of 
natural  sdence,  which  tney  wish  to  exchange,  may 
announce  it.  without  charge,  in  this  column.  The 
following  rules  must  be  obseryed:  1.  The  privileffe 
of  announcing  an  exchange  is  confined  to  suo- 
scribers.  2.  Exobahobs  only  will  be  admitted. 
Sales  must  be  rdegated  to  the  adyertising  de- 
partment. 8.  Each  exchange  will  be  limited  to 
three  lines,  and  must  be  legibly  written  on  a  separ- 
ate slip  of  paper  (not  embodied  in  a  letter).  Be 
oareftu  about  the  address.  « 

Slides  of  com  smut,  spicules,  and  lepidoptera 
scales  of  yarious  kinds,  in  exchange  for  other  well 
mounted  objects;  transparent  ana  for  low  powers 

Preferred.    Arthur  Hooart,  Box  581,  Penn  Tan, 
ates  Oounty,  N.  Y. 

'Glides  of  human  lung  in  second  stage  of  pneu- 
monia,  for  other  pathological  specimens.  F.  W. 
Mercer,  M.  D.,  Southern  Hospital,  Anna,  HL 

Australian  diatoms  and  other  objects,  unmount- 
ed, sent  for  yarieties  of  insect  pests  in  their  stages; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  Sydney  Gibbons,  Md- 
boume,  Yictoria. 

Sole  skin  and  single  and  double  stainiogs  in  ex- 
change for  other  well  mounted  objects,  anatomical 
Preferred.    John  Walker,  comer  Eightn  street  and 
welfth  ayenue,  Minneapolis,  Minn. 

HamiltonVUp.'  Held,  and  carboniferous  fossils; 
also  eastern  minerals,  to  exchange  for  fossils,  min- 
erals, shells,  or  Indian  relics;  lists  of  duplicates  and 
dedderata  sent  upon  application.  B.  u.  Wright, 
Penn  Tan,  N.  Y. 
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Wanted,  good  gaiherinffs  of  Plenrosigmft  angu- 
latam.  for  dUtomi.  good  iildeB;  will  give  material 
or  oasn.    Eugene  Maoler,  Traren,  Switaerland. 

For  exchange,  for  a  mioroMOpe,  a  small  engine 
lathe  (lorew  enttinr)  in  nice  oraer,  oosting  $110. 
Addreu  Dr.  J.  H.  Oonyerae,  Weat  Troy,  N.  f . 

Section!  of  mansanita,  Oalif.  lanrel,  ohapparal, 
Yerba  laata,  moontain  mahogany,  cedar,  etc.;  oop- 
per  and  silver  ores  from  Oomstock  lode,  opaque: 
and  rare  chemicals  for  polariscope,  for  any  gooa 
mounted  objects.  F.  H.  Bngels,  M.  D.,  Yir^nia, 
Ner. 

Wanted,  in  exchange  for  a  number  of  fine  slides, 
the  polaruEing  apparatus  for  a  first-class  stand. 
Address  F.  F.  Staoley,  40  Pearl  St,  Boston,  Mass. 

Qomphonema  germinatum,  a  pure  gathering  of 
"  Ohallenger  **  soundings.  Giobtgerina,  etc.;  also, 
8  European  earths.  Gooa  marine  and  guano  dia- 
toms, unmounted,  wanted  in  exchange.  W.  M. 
Paterson,  Westfleld  Terrace,  Loftus,  England. 

Mounted  or  unmouoted  crystals  of  tartaric,  ox- 
alic, red  prussiate,  chloride  and  bichromate  of  pot- 
ash, for  other  objects  of  interest.  Address  H.  B. 
Hargreayes,  Gamerville,  Rockland  Oounty,  N.  T. 

Slides  of  black  rust  on  wheat  stalk,  opaoue  and 
transparent;  stained  fertile  frond  of  Aaiantum 
pedatum ,  etc. ,  for  other  mounted  objects.  Address 
F.  H.,  Drawer  86,  Cherokee,  Iowa. 

Slides  of  spores  of  botrychinm,  and  fossil  diatoms 
from  Bow,  N.  H.,  for  other  mounted  objects.  lists 
exchanged.    Wm.  W.  Griffin,  Lynn,  Mass. 

Slides  of  cutide  of  larva  of  Macrosila  Carolina, 
showing  crystals,  in  exchange  for  other  objects. 

E.  A.  Burdick,  Pension  Office,  Washington,  D.  0. 

Palates  of  moUusca,  a  great  variety,  mounted  or 
unmounted,  in  exchange  for  mounted  slides  of  in- 
teresting objects  or  good  material  0.  M.  Yoroe, 
184  Lake  street,  Cleveland,  Ohio. 

Slides  of  Araohnoidisous  Ehrenbergii,  in  aUu,  on 
seaweed  firom  Santa  Crux,  CaL,  and  Aulaoodisous 
Kit  tool  (transparent),  for  other  mounted  objeott. 
C.  Mason  Kinne,  No.  432  California  street,  San  jhrui- 
cisco.  CaL 

Mounts  of  Uric  Add  (natural  urinary  deposits) 
in  exchange  for  other  mounted  objects  of  interest. 
Address  W.  J.  Weeks,  Homceopathic  Hospitid  Col- 
lege, (yleveland,  Ohio. 

Specimens  of  the  marbles,  mnites  and  minerals 
of  Vermont,  in  exchange  for  Western  minerals,  or 
good  fossils;  minerals  and  fossQ  woods  from  the  fair 
west  specially  desired.  Dr.  Hiram  A.  Cutting, 
State  Geologist,  Lunenburgh,  Essex  oounty,  Yt. 

For  exchange,  transparent  injections,  equal  to 
fioest  English  slides  of  Thymus  and  Thvrold  glands, 
stomach,  oladder,  kidney,  mesentary,  intestine  ana 
tongue  of  cat.    J.  T.  Joslin,  Newburgh,  N.  Y. 

Wanted,  in  exchange  for  diatoms  from  northern 
Wisconsin  and  Michigan,  any  well-mounted  objects; 
marine  diatoms  preferrod.  W.  H.  Titus,  M.  D., 
Shawano,  Y^s. 

Slides  of  various  kinds  of  fertile  fern  fronds, 
Indian  com,  deutzia,  citra  odora  and  other  leaves, 
decolorized  and  stained,  exchanged  for  other  good 
microsoopio  objects.  0.  Blasdale,  M.  D.,  Jencho, 
Queens  Cfounty,  N.  Y. 

Polyzoa  with  "  bird's  heads,**  foraminifera,  poly- 
cystina,  holothurian  plates,  synapta  anchors,  cniro- 
dota  wheels  and  young;  spicules  of  sponges  and 
gorgonia,  etc.,  In  exchange  for  foramimfera,  path- 
ological, aoatomioal  and  vegetable  preparations. 

F.  M.  Hamlin,  M.  D.,  Auburn,  N.  Y. 


An0«l*r  Aperture  of  ObJcet*01«sf  ■     In  a 

recent  communication  to  the  '*  English  Mechanic," 
Mr.  F.  H.  Wenham  says:  "120^  is  perhspa  the 
maximum  of  angle  that  has  ever  been  reached  in 
the  microacope  object-glass.  I  have  object-glasses 
in  my  possession  which  will  admit  light  to  near  180^, 
but  the  angle  or  axial  pencil  of  which,  correctly 
measured,  does  not  reach  100^;  yet  these  glasses 
easily  resolve  the  most  difficult  tests  known." 

Ol-ren  Awajt.^A  superb  pair  of  6x8  chromes, 
worthy  to  frame  and  adorn  any  home,  and  a  three 
months  subscription  to  '*  Leisure  Hours,'*  a  charm- 
ing 16-page  literary  paper,  full  of  the  choicest 
stories,  poetry,  etc.,  sent  free  to  all  sending  fifteen 
cents  (stamps  taken)  to  pay  mailing  expenses. 
The  publishers,  J.  L.  Patten  &  Co.,  162  WilHam 
street,  New  York,  guarantee  every  one  double  value 
of  money  sent.  $1,600  in  prises,  and  big  pay  given 
to  agents.    Write  at  once  I 

A  Call  to  the  TeleplioBe.^Several  device* 
have  been  suggested  for  calling  attention  to  the 
telephone,  when  it  is  desired  to  open  conversation. 
Most  of  them  are  dnmsy,  and  some  require  the  at* 
tachment  of  a  galvanic  battery.  One  of  the  simplest 
is  described  and  figured  in  **  Nature.**  It  is  the  in- 
vention of  W.  C.  Bontgen,  and  consists  prindpallj 
of  a  tuning  fork  (Ut  4),  one  of  whose  prongs  is 
brought  close  to  one  of  the  poles  of  the  magnet  in 
the  telephone— preferably  to  the  pole  farthest  from 
the  telephone  disk,  a  straight  or  "bar**  magnet 
being  usually  the  kind  used  in  the  instrument. 
The  tuning  fork  is  mounted  on  a  sounding  board. 
Similar  apparatus  is  provided  at  both  ends  of  the 
line.  To  sound  the  alarm,  in  order  to  give  a  call  of 
the  telophone,  it  is  only  necessary  to  draw  a  fiddle- 
bow  across  one  of  the  tuning  forks;  the  other,  at 
the  further  end  of  the  line,  responds  with  a  note 
loud  enough  to  attract  attention  throughout  a- 
large  room. 

A  Usenu  litttle  Artiele^Yery  few  persons  can 
write  a  signature  so  that  it  can  be  read.  We  invol- 
untarily get  into  the  habit  of  writing  our  names- 
rapidly,  and  the  result  is  that  our  correspondents 
cannot  read  them.  Attempts  have  been  made  to 
obviate  this  difficulty  by  means- of  stamps,  but 
hitherto  stamps,  if  good  for  anything,  have  been 
clumsy,  bulky,  and  the  very  reverse  of  portable. 
The  latest  thing  of  this  kind,  however,  is  a  pocket 
stamp,  which  can  be  attached  to  a  pencil.  It  is 
neatly  mounted  in  a  nickel-plated  case,  and  pro- 
tected by  a  cover,  and  the  rubber  stamp  gives  a 
clear,  sharp  impression,  which  can  never  be  mis- 
interpreted. Another  advantage  is  that  they  are 
very  cheap.  Address  Scott  &(3o.,  291  Broadway, 
New  York. 
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UBING  thS  paat 
twelve  years,  the 
author  has  received 
hnndreds  of  letters 
from  as  many  indi- 
viduals oommeno- 
ing  the  study  of 
the  microscope,  de- 
siring such  infor- 
mation as  to  the 
best  way  of  making 
an  investment  as 
may  pertain  to  the 
Beleotion  of  stand,  objectives,  etc.  The 
eaid  letters  have  met  with  a  prompt  re- 
sponse, and,  as  has  before  been  stated, 
perhaps  no  two  of  these  have  been  aUke. 
In  each  and  every  case  there  has  been  some 
dissimilarity  of  circumstance,  or,  on  the 
other  hand,  we  have  suffered  some  change 
i&  our  own  views.  Be  all  this  as  it  may, 
the  experience  of  the  last  two  years  enables 
u  to  speak  more  precisely  to  the  point  than 
before,  and  we  now  endeavor  to  respond  to 
the  inten-ogatory,  *'What  shall  I  procure 
for  an  outfit?"    There  can  be  no  general 

*Tiken  from  the  adtanoe  sheets  of  **  How  io  Bee 
^kh  the  MIeroioope.*'  Bt  Prof.  J.  SdwardB  Smith, 
flew  York:  Indnstrfal  PnbUoation  Oompaoy. 


rule  that  will  apply  to  all.  Let  us  take  the 
following  as  a  typical  letter  for  considera- 
tion: 

"  Dear  Sir—1  have  read  some  of  your 
contributions  to  the  Amxbioan  Joubnaii  of 
M10BOBOOF7.  ♦  ♦  t  *  I  am  a  physician 
of  ten  years  practice;  am  located  in  a  town 
of  some  ten  thousand  inhabitants.  I  am 
satisfied  that  I  ought  to  know  enough  about 
microscopy  to  enable  me  to  examine  intelli- 
gently urinary  deposits,  cancerous  growths, 
etc.,  and  to  this  end  do  I  propose  to  pur- 
chase the  necessary  equipment.  Any  infor- 
mation that  you  may  be  pleased  to  give  me 
will  be  with  pleasure  received,"  etc.,  etc. 

Now,  I  would  answer  this  letter,  and  did 
answer  it,  thus:  When  you  buy  a  stand,  get 
one  that  you  will  have  no  occasion  to  sell  at 
a  ruinous  sacrifice.  I  recommend  that  you 
purchase  one  of  the  cheap  and  moderate 
priced  instruments,  and  at  the  same  time 
one  that  will  do  any  and  all  work.  Such  a 
stand  ought  not  to  cost,  with  one  eye-piece, 
more  than  $35  (and  such  are  described  in 
this  little  book).  Now,  as  to  objectives; 
you  can  do  all  the  work  named  with  a  one 
inch  of  tolerably  low  angle,  costing  you, 
say,  some  $7;  and  a  real  good  3-lOths  of  70^ 
aperture,  which  will  cost  you,  say,  $11. 
The  chances  are,  however,  that  as  you  be- 
come familiar  with  the  use  of  the  instru- 
ment, thereby  learning  its  value  to  you  in 
your  daily  professional  practice,  you  will 
feel  an  inclination  to  dip  somewhat  deeper 
into  the  problems  which  will  most  assuredly 
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fituTound  yon.  In  your  examination  of 
urines,  you  will  get  glimpses  of  bacteria; 
you  may  meet  with  structures  which  you 
are  almost  assured  are  "  pale  hyaline  "  tube 
casts,  and  yon  naturally  desire  a  little  more 
amplification  and  definition  thereon,  to  en- 
able yon  to  pronounce  with  certainty.  In 
fact,  you  now  want  such  a  glass  as  a  dry 
l-4th  of  110°  or  120°,  and  adjustable.  Now, 
to  use  this  glass  to  advantage,  you  have 
first  to  become  familiar  with  its  manipula- 
tions. It  will  be  requisite  that  you  arrive 
at  some  knowledge  of  this  before  such  an 
objective  can  be  of  much  avail  to  yon. 
Now,  if  you  purchase  the  l-4th  recom- 
mended, you  will  still  have  room  for  the 
employment  of  the  3-lOths,  but  you  will 
have  to  study  the  use  of  the  l-4th,  just  the 
same  as  if  you  had  never  seen  an  object-glass; 
hence  I  had  rather  recommend  that  you 
purchase  the  l-4th  at  ^e  start,  and  thus  get 
early  accustomed  to  the  use  of  adjustable 
glasses;  and  in  this  latter  case  it  will  almost 
assuredly  occur  that  you  will  eventually  de- 
sire to  employ  glasses  of  the  widest  aper- 
tures, and  the  experience  you  have  gained 
with  the  use  of  the  l-4th  will  be  of  the 
utmost  value  to  you.  Moreover,  the  l-4th, 
too,  will  continue  to  be  a  useful  intermedi- 
ate glassa 

And  thus,  in  replying  to  all  my  correspond- 
ents, I  recognize  the  importance  that  one 
and  all  shall  early  become  acquainted  with  the 
manipulations  of  adjusting  glasses.  To  ac- 
complish this  they  must  use  objectives  of  the 
first  dass  and  which  are  reliable,  t.  0.,  which 
will  respond  promptly  to  change  of  collar 
adjustment,  keeping  well  in  mind  the  im- 
portance of  buying  nothing  to  be  discarded, 
or  thrown  out  of  use  in  the  future.  In  the 
case  under  consideration  it  will  happen,  in 
nine  cases  out  of  ten,  that  in  less  than  two 
years  the  buyer  will  feel  that  he  needs  a 
first-class  inch,  or  perhaps  a  2-dds,  in  which 
event  the  old  inch  will  be  of  great  service 
as  a  sub-stage  condenser,  providing  that 
the  stand  has  been  selected  with  this  end 
in  view* 

It  may  further  happen,  in  truth  it  will  be 
likely  to  happen,  that,  in  the  course  of  one 


or  two  years,  my  correspondent  will  either 
push  his  own  observations,  or  desire  to  keep 
pace  with  those  of  others,  and  over  struc- 
tures of  the  most  delicate  and  "difiScult*' 
character,  and  now  he  will  need  a  l-6th  or 
a  1-lOth,  of  the  widest  possible  aperture. 
Allowing  this  to  occur  he  will  have  ex- 
pended but  $110,  which  la  less  than  the 
usual  cost  of  a  nominally  first-class  l-16th, 
and  aU  the  glasses  on  hand  will  still  be  of 
service.  Besides  all  this,  he  is  well  armed 
and  equipped  for  any  work  reqairing^ 
powers  from  50  to  5,000  diameters,  and 
there  will  be  no  objectives  on  hand  that  will 
not  be  worth  their  cost 


•  •  • 


On  the  Measurement  of  the  Angle  of  Aper- 
ture of  Microscope  Object-Glasses. 

BY  F.   H.   WENHA3L 

I  HATE  long  held  the  opinion  that  no 
m^hodof  measurement  hitherto  used 
has  given  any  results  at  all  approaching  to 
accuracy,  and  in  many  instances  the  angle 
of  aperture  of  microscope  objectives  has 
not  reached  even  to  half  the  number  of  de- 
grees attributed  to  them.  The  mistake 
arises,  as  I  have  repeatedly  urged,  from  the 
entrance  of  oblique  pencils  or  rays  extend- 
ing in  a  direction  away  from  the  central  or 
axial  one,  so  that  it  is  the  angle  of  the  ex- 
treme rays  at  the  margin  of  the  field  of 
view  that  we  measure,  instead  of  the  angle 
proper. 

In  order  to  confine  the  apex  of  the  cone 
or  pencil  of  rays  to  ene  central  point  in 
the  axial  focus,  I  proposed  that  the  sector 
measurement  should  be  performed  with  a 
very  narrow  sUt  or  minute  perforation  set 
precisely  in  the  focus;  but  this,  though 
right  in  theory,  was  found  to  be  difficult 
and  impracticable  for  high  powers,  as  even 
the  narrowest  slit  that  could  be  used  must 
have  a  diameter  causing  an  error  of  angle 
to  be  indicated  greatiy  in  excess,  and  it  was 
impossible  to  assign  the  exact  limit  of 
angles  because  no  distinct  image  could  be 
seen  through  a  minute  slit.  In  order  to 
obviate  this  objection,  and  obtain  a  result 
that  should  be  consigned  to  an  exact  centre 
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line,  a  half  screen  bisectiiig  the  field  in  the 
focal  plane  was  next  proposed,  the  screen 
to  be  shifted  alternately  daring  the  meas- 
Qiement  Bnt  this  plan  was  abandoned  as 
altogiether  fallacious,  for  it  is  the  property 
of  a  lens  that  every  open  point  on  its  work- 
ing surface  admits  a  ray  from  every  portion 
of  the  field  of  view.  The  effect  by  obscur- 
ing the  alternate  halves  is  simply  nil,  the 
sum  of  the  two  measurements  being  equal 
to  that  of  the  entire  uncovered  lens.  I 
mention  this  because  Drs.  Nickolls  and 
BuU  suppose  that  as  the  result  corresponds 
nearer  with  the  open  measurement,  it  must 
be  considered  accurate. 

I  next  proposed  to  eliminate  the  mar- 
ginal pencils  of  the  field  by  means  of  a 
small  stop  set  in  the  focus  of  an  eye-piece 
adaptation.  This  has  also  been  found  to 
give  unreliable  measurements,  but  still 
it  afiords  no  disproof  of  the  accuracy  of 
the  principle  to  which  I  have  called  no- 
tice. Of  this  I  now  give  additional  demon- 
stration. 

I  selected  a  l-5th  of  fine  quality,  which 
worked  as  an  immersion.  This  position 
pievents  quibbling  concerning  various  posi- 
tions of  adjustment.  The  aperture,  as 
measured  by  the  sector  through  a  slide,  with 
water  between  that  and  the  front  lens,  was 
120°.  The  focal  distance  as  immersion  was 
•041  (I  use  a  Zentmayer  form  of  stand, 
which  is  fitted  with  a  micrometer  scale  and 
Teraier  directly  on  to  the  fine  motion  slide, 
BO  that  depths  can  be  measured  very  accu- 
lately).  The  diameter  of  transmission  on 
the  surface  of  front  lens  was  .07.  This  is 
ascertained  by  allowing  a  drop  of  milk  to 
diy  on  the  front,  and  measuring  the  diame- 
ter of  the  light  spot  from  parallel  rays,  en- 
tering the  back,  using  a  low-power  object- 
glass  and  micrometer  eye-piece  for  the  meas- 
Qisment 

The  field  of  view  included  a  diameter  of 
.03  on  a  stage  micrometer.  Now,  having 
the  exact  focal  distance  from  the  surface  of 
the  front  lens  as  a  starting  point,  it  re- 
iDAined  first  to  ascertain  what  were  the  ap- 
Puent  apertores  taken  through  various 
Bized  stops  set  close  on  to  the  front,  having 


definite  diameters  that  could  only  admit  the 
base  of  a  cone  of  rays,  from  an  angle  taken 
from  the  axial  focal  point,  up  to  a  known 
diameter  of  stop.  The  arrangement  that  I 
use  is  a  form  of  adjustable  slit,  consisting 
of  two  strips  of  very  thin  platinum  foiL 
One  piece  is  cemented  on  to  a  parallel  slip 
of  tUn  plate-glass,  which  is  made  to  slide 
under  two  staples  by  a  micrometer  screw 
acting  against  a  counter  spring.  The  fixed 
strip  of  foil  is  attached  to  one  of  the  staples, 
so  that  when  the  screw  is  quite  home,  the 
edges  meet.  The  various  widths  at  which 
the  instrument  was  set  were  measured 
under  the  microscope  with  eye-piece  mi- 
crometer. Having  got  the  desired  width, 
the  object-glass  to  be  measured  was  at- 
tached, and  the  body  of  the  microscope 
lowered  till  the  slit  came  in  contact  with 
the  front  lens,  a  drop  of  water  having  been 
placed  over  the  slit,  to  prevent  undue  re- 
fraction and  obtain  more  light 

The  apparent  angles  included  by  these 
difierent  limiting  edges  or  stops  were  mc^- 
ured  by  the  usual  sector  method  of  rotating 
the  microscope  on  a  turn-plate,  graduated 
into  degrees,  and  ascertaining  the  vanish- 
ing point  of  a  distant  light,  or  preferably 
by  means  of  an  examining  lens  at  the  eye- 
piece, so  as  to  observe  the  disappearance 
from  the  field  of  an  actual  image. 

The  real  or  true  angles  were  estimated 
from  the  distance  of  the  focal  point,  up  to 
the  known  measure  of  the  edges  of  the  stop. 
Avoiding  fractions  of  degrees,  the  following 
table  gives  the  comparative  results: — 

Working  dlam. 
of  front  lent. 

•07 

•06 

•05 

•04 

•03 

•02 

•01 

•005 

'002 

The  last  item,  with  a  stop  l-500th  of  an 
inch  in  diameter,  indicates  an  aperture  of 
50  degrees  by  the  usual  methods,  whereas 
the  true  angle  is  only  3^  degrees— an  error 
being  shown  in  excess  of  more  than  four- 
teen times. 


E»lM 

True 

aperinre. 

aperture 

120° 

89° 

118° 

80° 

116° 

70° 

103° 

58° 

88° 

45° 

68° 

31° 

59° 

16° 

58° 

8° 

50° 

3-5° 
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The  annexed  diagram  demonatateB  the 
oaxifle  of  this  error.  The  central  angle 
shown  is  the  true  aperture  aadgned  by  the 
width  of  the  small  stop  at  the  base.  The 
oblique  angles  represent  the  pencils  includ- 
ing the  field  of  view,  and  showing  light,  or 
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an  image,  in  the  eye-piece  up  to  an  angular 
range  of  50°.  As  I  hare  so  repeatedly 
urged,  it  is  these  outside  rays  which  are 
superadded  to  angle  of  aperture  taken  by 
the  usual  measurement,  and  which  are  the 
cause  of  erroneous  indications  greatly  in 
exces  of  the  true  angle. — English  Mechanic, 


-»-♦- 


The  Divisibility  of  Gold. 

A  paper  read  hj  Prof.  H.  G.  Hftnks  before  the  San 
FrancUco  Microecopical  Society,  Jan.  17, 1878. 

HAYING  recently  had  occasion  to  refer 
to  statistics  showing  that  gold  coin 
loses  an  appreciable  amount  even  in  a  single 
handling,  and  being  desirous,  in  connection 
with  my  iuTestigations,  to  examine  micro- 
scopically the  gold  dust  resulting  from  such 
abrasion,  I  asked  Mr.  L.  A.  Boynton,  of  the 
United  States  Treasury,  of  San  Francisco, 
to  brush  out  the  wooden  tray  in  which  large 
sums  of  gold  coin  are  daily  handled,  and 
when  he  had  accumulated  sufficient  to  see 
the  gold,  to  send  it  to  me.  He  has  kindly 
complied  with  my  request,  and  I  am  able 
this  evening  to  call  your  attention  to  some 
interesting  facts  which  have  developed 
themselves  in  the  examination. 


I  have  prepared  a  slide  for  the  Society's 
collection,  in  which  the  gold  is  mounted 
dry,  after  first  partly  removing  the  impuri- 
ties with  which  it  was  mixed.  It  wiU  be 
seen,  however,  that  there  still  remains  coal, 
sand,  fibres  of  wood  and  cotton,  hairs,  eto. 
In  washing  out  the  extraneous  matter,  the 
finer  particles  of  gold  floated  on  the  surface 
of  the  water,  and  I  found  it  impossible  to 
cause  them  to  sink,  although  I  tried  every 
plan  I  knew  of.  This  experiment  would 
seem  to  prove  the  truth  of  the  oft-repeated 
statement  of  miners,  that  much  free  gold 
escapes  them  from  this  cause. 

On  examining  the  slide  under  the  micro- 
scope, it  will  be  seen  that  the  gold  is  in- 
variably in  the  form  of  scales,  and  much 
resembles  the  natural  gold  scales  found  in 
the  beach  sands  at  Gape  Blanco,  except  that 
in  the  latter  the  edges  and  faces  of  the 
scales  are  rounded  by  attrition  in  being 
washed  about  by  the  waves. 

It  has  been  a  source  of  wonder  to  gold 
miners  that  nearly  all  placer  gold  is  found 
in  flat  pieces.  Some  ingenious  theories 
have  been  advanced  to  account  for  it  The 
sample  I  present  this  evening  would  seem 
to  indicate  some  law  which  governs  the  form 
of  its  fragments.  I  admit  I  cannot  clearly 
understand  how  rounded  masses  of  metal 
like  gold  coin  should  react  on  each  other 
mechanically  and  produce  flat  fragments,  as 
shown  in  the  specimen. 

To  give  an  idea  of  the  size  of  the  particles 
of  gold,  I  have  measured  some  of  them  in 
decimals  of  an  inch,  and  I  find  them  to  vary 
from  .003X.001  to  .0425x.0235. 

I  have  also  measured  a  large  number  of 
the  gold  scales  from  Port  Oxford,  and  find  an 
average  of  .0096  mean  diameter  by  .00374 
mean  thickness.  The  samples  were  washed 
ashore  from  the  beach  sands  found  a  few 
miles  south  of  Cape  Blanco,  on  the  coast  of 
Oregon.  Ten  of  the  scales,  selected  at  ran- 
dom, and  melted  into  a  button,  weighed 
0.0021327  grammes.  From  this  weight  I 
have  calculated  the  number  of  such  scales 
which  would  be  required  to  make  up  the 
weight  of  an  ounce  Troy. 

If  I  have  made  no  mistake  in  my  figures, 
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the  xmmber  should  be  142,468,  and  yet 
these  gold  partiolesare  large  as  compared 
irith  those  nsoally  found  in  quartz. 

In  ooUeeting  gold  from  quartz  by  amalga- 
mation, it  has  been  found  that  in  most 
parts  of  Oalifomia,  any  mine  produdug 
rook  that  will  yield  by  simple  milling  pro- 
cess ten  dollars  to  the  ton  of  2,000  pounds, 
and  in  sufficient  quantity  to  keep  a  mill 
constantly  running,  will  pay  well  to  work. 

Most  of  the  best  paying  mines  in  Oali- 
fomia do  not  produce  rock  in  which  gold  is 
Tisible  to  the  naked  eye.  It  requires  long 
searoh  to  find  a  piece  of  rook  showing  free 
gold. 

When  the  tailings  of  a  quartz  mill  are 
examined  microscopically,  the  importance 
of  reducing  the  ore  to  a  state  of  extreme 
fineness  will  be  apparent,  for  if  the  gold  is 
not  absolutely  free  it  cannot  be  collected  by 
mercury. 

Becent  investigation  naturally  leads  to  the 
opinion  that  gold  in  a  state  of  extreme  di- 
vision is  omnipresent  in  the  -earth's  crust. 
T.  Sterry  Hunt,  in  his  work,  '*  Chemical 
and  Qeological  Essays,'*  quotes  Sonstat  to 
show  that  the  sea  water  on  the  British 
coast  contains,  besides  silrer,  gold  in  solu- 
tion, estimated  by  him  to  be  about  one 
grain  to  a  ton  of  water.  Mr.  J.  Oosmo 
Newbeiy,  Ohemist  of  the  Geological  Survey 
of  Victoria,  Australia,  has  made  some  very 
interesting  investigations  bearing  on  the 
divisibility  of  gold,  He  found  that  the 
water  in  certain  gold  mines  contained  gold. 
The  timber  used  to  support  the  mine  was 
carefully  assayed,  and  in  nearly  every  case 
was  found  to  contain  gold.  B.  Brough 
Smyth,  Chief  of  the  Survey,  came  to  the 
conclusion  that  the  gold  was  precipitated 
from  solution. 

Mr.  Newbery  had  reason  to  believe,  from 
examination  of  specimens,  that  gold  was 
being  deposited  in  many  mines.  He  thinks, 
however,  that  finely  divided  gold  is  held  in 
suspension  in  mine  water,  but  not  in  solu- 
tion. A  sample  of  mud  deposited  from 
mine  water  of  a  mine  on  Hasler's  line  of 
reef,  Sandhurst,  was  examined  by  careful 
washing,  and  the  heavier   particles  were 


found  to  consist  of  auriferous  pyrites  and 
free  gold.  The  particles  of  gold  were  large 
enough  to  be  recognized  by  the  microscope. 
They  were  in  irregular  flattened  grains. 

Dr.  Oxland,  who  was  formerly  manager 
of  the  Borax  Lake  Company's  works,  has 
given  a  very  interesting  account  of  the  de- 
position of  gold  with  cinnabar,  free  mer- 
cury, sulphur,  borado  acid,  silica,  etc.,  at 
the  sulphur  banks  situated  on  the  margin 
of  Clear  Lake.  He  says:  "  These  phenom- 
ena present  indubitable  evidence  of  the 
volatility  of  gold  and  silver,  mercury  and 
iron,  in  presence  of  aqueous  vapor,  associ- 
ated with  sulphuretted  hydrogen,  carbonic 
acid  and  boracic  acid." 

Some  years  ago,  in  Calaveras  county,  an 
old  furnace — used  in  roasting  pyrites  pre- 
paratory to  treatment  by  chlorination — was 
torn  down,  and  the  roof  was  found  to  be 
coated  with  gold.  A  specimen  is  preserved 
in  the  museum  of  the  University  of  Cali- 
fornia. Here  is  a  proof  that  gold  is  vola- 
tile at  a  comparatively  low  temperature. 
It  has  long  been  known  that  it  is  volatile  at 
a  high  temperature,  and  advantage  is  taken 
of  this  fact  in  the  purification  of  platinum. 

On  the  Pacific  Coast,  gold  is  found  in  the 
most  unexpected  places.  There  is  scarcely 
a  formation  which  does  not  contain  gold  in 
greater  or  less  quantities.  It  is  also  found 
associated  with  minerals  not  usually  consid- 
ered its  associates. 

To  illustrate  this  fact,  I  have  brought,  for 
inspection,  several  remarkable  specimens. 

1.  Gold  in  pyrolusite. 

2.  Gold  in  steatite. 

8.  Gold  in  calcite.  In  this  specimen  the 
gold  is  deposited  on  the  wall-rock  of  the 
mine;  apparently  by  the  same  agencies 
which  deposited  the  calcite. 

4.  Gold  on  pyrites.  It  will  be  remem- 
bered that  I  exhibited  a  similar  specimen  at 
a  former  meeting,  and  called  attention  to 
the  globules  of  gold  which  seemed  to  be 
squeezed  out  of  the  crystals  of  pyrites;  or 
to  have  been  deposited  on  their  surfaces  in 
a  manner  not  easily  explained.  The  speci- 
men I  have  brought  this  evening  is  more 
remarkable  than  those  formerly  shown. 


78 


THE  AMERICAN 


I  have  long  beliered  that  the  gold  in  ayl- 
yanite,  nagyagite,  oalavcrite,  and  other 
tellorio  mineralB,  was  a  meohanieal  mixture, 
and  not  ohemioally  combined.  Experi- 
ments I  have  made  from  time  to  time  hare 
oonyinoed  me  that  my  opinion  vas  correct. 
I  haye  prepared  a  specimen  of  teUnrio  gold, 
from  Sunshine,  Colorado,  which  is  worthy 
of  your  attention.  You  see  that  the  gold  is 
in  a  state  which  wonld  preclude  the  idea 
that  it  had  been  chemically  combined  with 
the  tellurium;  in  which  case  the  gold  would 
have  been  an  amorphous  powder  rather 
than  the  regular  semi-crystalline  form 
shown.  The  specimen  has  been  repeatedly 
boiled  in  nitric  acid,  by  which  the  tellurium 
has  been  dissolyed. 

It  must  be  admitted,  from  the  experience 
of  the  last  twenty-five  years,  that  gold  ex- 
ists in  minute  quantities  in  many  rock  for- 
mations which  will  not  pay  to  work.  On 
the  other  hand,  many  mines  which  will 
scarcely  pay  at  the  present  time,  wiH  become 
productive  as  our  quartz-milling  machinery 
is  improved.  Much  gold  is  lost  in  Cali- 
fornia by  unskilful  milling. 

Although  the  modem  quartz  mill  is  a 
marvel  of  mechanical  skill  and  ingenuity, 
and  does  its  work  rapidly  and  well,  yet  it 
has  not  reached  perfection.  The  problem 
for  the  future  inventor  to  solve  will  be  to 
construct  machinery  which  will  reduce  the 
rock  to  an  impalpable  powder,  to  set  the 
gold  free,  and  to  collect  it  without  mechan- 
ical loss,  either  of  gold  or  mercury. 


•  •  • 


Polarization  by  Refraction;  also  Other 
Special  Forms  of  Oblique  Illumination. 

BY  li.   B.   FBBT. 

ONE  evening,  a  little  over  a  year  ago,  I 
was  sitting  at  my  instrument,  examining 
a  slide  of  miscellaneous  fossil  objects,  Ac- 
iinocydh  HdiopeUoi,  Coscinodiscif  etc.  Hav- 
ing used  the  direct  pencil  for  some  time, 
and  perceiving  that  the  charm  of  that  kind 
of  contemplation  was  waning,  it  occurred  to 
me  to  see  how  my  knowledge  might  be  in- 
creased by  intentional  and  very  careful 
casting  of  shadows  from  the    neat   little 


prominences  into  the  smooth  valleys  below. 
I  soon  found  my  interest  in  the  partioolur 
group  of  diatoms  in  the  field  so  enhanced 
that  I  addressed  myself  in  earnest  to  the 
shadow-casting,  and  kept  it  up  for  two  or 
three  houn,  first  from  the  right,  then  from 
the  upper,  or,  so  to  speak,  north  aide;  after- 
wards from  the  lower;  finally  from  the  left, 
or  side  towards  the  lamp. 

The  left  hand  efi^ects  proved  much  the 
best,  and  I  became  so  intent  upon  my  oocn- 
pation,  holding  the  mirror  constantly  in 
both  hands,  that  I  lost  perfect  control  of 
my  muscles,  and  one  of  thoae  ill-timed, 
quite  undesigned  jerks,  which  at  critical 
moments  do  damage,  and  are  sometimes 
emphatically  rebuked,  carried  the  mirror  so 
far  to  the  left  as  to  leave  the  field  entirely 
dark.  A  long  breath  was  drawn,  the  hands 
rubbed  together,  and  the  nurzor  grasped 
again.  The  next  instant  a  similar  unpre- 
meditated twitch  of  muscle  ensued;  but,  lo^ 
a  revelation!  Two  large  Adino^di,  in  the 
middle  of  the  field,  flashed  out  with  a  bril- 
liancy of  beauty  exceeding  any  previonslv 
impressed  upon  my  retina.  It  was  as  if 
each  of  those  wonderful  fmstules  had  been 
suddenly  lighted  up  at  a  thousand  points  by 
as  many  minute  calcium  lights,  the  oolois 
red,  gre^,  and  gold,  being  about  equally 
represented.  Floating  near — all  seemed  in 
a  kind  of  nether  midnight  sky — one  H^io- 
peUa  showed  its  slim  triangular  divisions  in 
alternate  green  and  gold,  with  a  bright  yel- 
low rim,  and  marginal  projections,  each  in 
three  colors.  A  Chscinodiacm  on  the  other 
side  was  in  pure  luminous  yellow,  with 
faint  green  in  the  centre. 

Being  of  a  philosophizing  turn,  I  pres- 
ently waved  off  the  poetical  phase  of  the 
matter,  and  asked.  Whence  this?  A  confi- 
dent reply  came  at  once:  These  objects  are 
made  thus  beautifully  radiant  by  polarized 
light.  But  how  such  peculiar  ether  motions 
got  there,  was  not  so  readily  answered— 
was  not,  indeed,  answered  at  all  for  several 
months. 

Ordinary  black  ground  illumination  was  a 
familiar  thing,  and  I  at  first  compared  what 
I  had  discovered  with  that    It  at  once  ap- 
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peared  that  there  was  a  difference.  No 
mere  black  groand  illmnination  ever  gave 
even  an  approach  to  the  brillianoy  and 
variety  and  moet  delicate  distribation  of 
colors  Bhown  by  the  new  light.  Only  the 
polarisoope  could  do  it,  and  that  failed  to 
distribate  the  colors  so  minutely.  Diffrac- 
tion was  once  snggested  by  an  observer; 
but  the  idea  was  put  suddenly  out  of  the 
question  by  seeing  that  the  ground  was 
entirely  black — ^no  hint  of  tint  of  any  kind — 
and  that  all  parts  of  the  field  were  equally 
illuminated.  Furthermore,  a  change  of 
position  in  the  mirror  gave  alternation  of 
supplementary  colors. 

The  only  explanation  which  recommended 
itself,  by  its  plausible  aspect,  was  the  fol- 
lowing, based  upon  the  discovery  of  Fres- 
neU:  He  has  demonstrated  tbat  light,  on 
passing  through  a  plate  of  glass,  is  brought 
by  refraction  to  the  circular  stage  of  polari- 
zation, but  that  this  is  done  only  in  case 
the  pencil  impinges  at  the  angle  of '  57° 
with  the  surface  of  the  plate.  Careful  ex- 
amination showed  that  the  light  struck  the 
lower  surface  of  the  slide  at  about  that 
angle.  Why  should  the  light,  then,  not  be 
brought  to  the  circular  stage  on  reaching 
the  upper  surface?  That  would  explain  the 
black  ground,  the  circular  stage  being  the 
same  as  tuat  shown  at  the  crossing  of  the 
tourmaline  crystals.  A  perfect  result  of  this 
kind  would  depend  upon  the  perfect  homo- 
geneousness  of  the  structure  of  the  glass. 
A  slide  of  inferior  quality,  especially  having 
twists  in  its  internal  structure,  renders  a 
good  black  ground  impossible.  A  persist- 
ent, vague  illumination,  sometimes  from  no 
particular  point,  at  others  quite  manifestly 
fsom  right  or  left,  or  some  other  point, 
spoils  the  field.  If  the  slide  be  of  good 
quality,  this  never  occurs.  The  black 
ground  comes  over  the  field  with  a  sharply 
uefined  front,  and  however  the  slide  may  oe 
moved  about,  the  perfect  absence  of  light 
continues. 

Of  coarse  the  main  body  of  the  pencil 
must  be  excluded  Irom  we  cb;ect-glas8. 
Only  the  thinnest  possible  shaving,  as  it 
were,  is  taken,  and  that  from  the  side  near- 


est the  lamp,  so  as  wholly  to  avoid  what 
may  be  called  the  crude,  or  nnpolarized 
light 

A  small  portion  of  the  polarized  light 
passes  through  the  slide;  and  if  there  be  no 
object  in  the  field,  these  ether  motions  go 
on  up  the  objective  to  the  eye,  making  no 
impression  on  the  optic  nerve.  There  being 
an  analyzing  object  present,  the  wavelets  in 
whose  path  it  stands,  strike  it.  According 
to  the  power  of  analysis  possessed  by  the 
object  in  its  external  or  internal  structure, 
the  ligbt  is  forwarded  to  tbe  second  ellip- 
tical stage,  in  which  alone  colors  are  shown. 
As  the  object  which  has  the  power  of  analyz- 
ing, has  also  the  power  of  polarizing,  we 
may,  perhaps,  suppose  that  a  second  polar- 
ization and  analysis  take  place;  and  this 
may  account  for  that  feature  which  first 
strikes  the  observer  familiar  with  the  polari- 
soope, namely,  the  extraordinary  delicacy 
of  distribution  of  color.  The  colors  are  of 
every  conceivable  shade,  and  being  lumin- 
ous, no  shadows  are  cast,  only  darker 
shades  of  color  are  presented.  A  portion 
of  any  part  of  the  surface  of  the  pencil  will 
give  similar  results;  but  one  from  the  lamp 
side  gives,  as  we  might  a  priori  infer,  de- 
cidedly more  pronounced  results,  the  re- 
fraction on  that  side  being  more  marked. 

A  description  of  my  way  of  doing  the 
thing  comes  properly  in  here. 

The  lamp,  a  strong  broad-flamed  one, 
without  a  screen,  and  about  thirteen  inches 
high,  is  placed  fourteen  or  fifteen  inches 
from  the  instrument,  the  latter  standing  at 
right  angles  to  the  former,  and  to  the  right 
hand;  to  the  left  would  probably  answer 
just  as  well.  A  slide  of  analyzing  mate- 
rial^^f  crystal  or  diatoms — ^is  put  on  the 
stage  and  focussed  as  usual  by  direct  light. 
The  mirror  is  thin  carried  slowly  to  the 
left,  being  occasionally  depressed  by  the 
left  hand,  so  as  to  keep  the  field  illuminated 
as  long  as  possible.  At  the  extreme  verge 
the  black  ground  will  show  itself,  passing 
from  the  side  towards  the  lamp  to  the  op- 
posite side;  and  as  it  goes  over  the  field,  the 
object  seems  endowed  with  the  power  of 
giving  out  light  of  its  own.     By  very  care- 
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fal  ftdjostment  of  the  mirror,  this  radiation .  It  is  not  improbable  that  all  the  oondi- 
is  brought  to  its  maximum,  the  colors  being  |  tions  of  complete  success  are  accidentally 
generally  most  distinct  at  that  point;  yet  j  present  in  my  instrument;  and  that  with 
4sometimes  they  are  better  shown  by  slightly ;  many  of  a  different  pattern  (this  I  know  to 
49ubduing  the  light  ,  be  true  of  Beck's  and  Zentmayer's)  all  the 


Without  a  condenser,  the  effect  wiU  be 
comparatively  feeble.     This  has  probably 


conditions  are  not  found;  hence  what  seemi 
to  be  a  thing  of  some  practical  importance 


led  to  the  failure  of  others  to  make  it  seem  >  will  remain  unutilized,  until  instruments 
of  value.  A  strong  condenser  must  be  ap- 1  are  constructed  with  a  view  of  obtaining  the 
plied,  after  the  best  result  with  the  mirror  |  results  named.  That  this  can  be  done  a 
alone  has  been  reached.     I  imagine  the ,  veiy  certain. 


ehape  of  the  condenser  has  something  to  do 
with  the  effect  I  use  a  concayoHSonvex 
lens  (best  bulls-eye),  so  mounted  that  it  can 
be  carried  under  ttie  diaphragm,  and  ad- 
justed, concave  side  up,  close  to  the  latter. 


As  to  the  value  of  these  results,  I  will  cite 
the  remark  of  an  experienced  miorosoopiBt, 
who  was  at  my  house  a  few  weeks  ago. 
Said  he:  "  The  effects  are  somewhat  differ- 
ent from  those  of  the  polariscope;  yet  from 


the  largest  aperture  being  employed,  ad- ,  what  I  have  seen  here  this  evening,  I  sboold 
justing  toward  the  left  hand.  Besides,  the  j  say  the  difference  is  in  favor  of  your  form 
onirror  should  be  large  and  capable  of  easy  i  of  illumination.*' 

adjustment  in  any  direction,  the  concave      In  conclusion,  I  will  mention  a  form  of 

rside  being  used.     My  mirror  can  be  low-  *  radiation  which  I  have  found  very  valuable. 

^ered,  and  I  always  place  it  at  the  lowest  i  It   occurs   just  before  the   black   ground 

.  point  on  its  rod.  { makes  its  appearance.     The  light  at  that 

A  i -inch  objective,  with  a  B  ocular,  is  the :  moment   seems   to  come  from  above  the 

'best  average  power,  so  far  as  I  have  observed,  slide.    A  very  nice  adjustment  is  necessary, 

The  higher  powers  shut  out  too  much  j  in  order  to  get  it  at  its  best     The  slide 

light,  and  the  lower  admit  too  much — the  •  takes  on  the  appearance  of  a  buff  ground, 

brilliancy  not  being  favorable  to  minute ,  the  objects  lying  about  upon  it;  and  they 

scrutiny,  however  pleasing  to  the  eye.    The  <  are  so  equally  illuminated  that  an  almost 

•object  must  be  extremely  thin,  otherwise  supernatural  distinctness  prevails.     I  get 

.the  thicker  portions  will  send  out  a  kind  of  this  effect  with  my  highest  power  (1,200 


glare,  obscuring  the  parts  adjacent.  All 
fossil  objects  should  be  mounted  in  balsam 
or  damar,  as  well  as  all  cretaceous  material. 
Crystals  may  be  dry;  indeed,  any  medium, 
•except  air,  so  far  interferes  with  them  that 
when  it  is  possible  to  preserve  them  dry, 
they  should  by  all  means  be  thus  mounted. 


diameters)  and  find  it  very  favorable  to  all 
kinds  of  resolution.  My  strong  condenser 
is  always  present. 

One  thing  more  occurs  to  me.  With  a 
Gundlach  1-2  inch  objective,  I  am  able  to 
polarize  all  kinds  of  plant  crystals,  often 
with  startling  beauty,  and  have  the  field 


Butterfly  scales  (dry)  of  all  kinds  are  excel-  lighted  up  at  the  same  time.  There  is  an 
;ieut  objects.  All  parts  of  insects  which  the  angle,  very  difficult  to  hit,  at  which  the 
polariscope  transmutes  are  suited  to  this  light  is  put  in  such  a  state  as  to  be  analyzed 
light.  Living  animalcules  are  wonderfully  I  by  crystals  of  that  kind.  I  think  it  is 
defined,  and  often  rendered  exquisitely  \  about  that  of  50^  from  the  line  prolonged 
•beautiful.  The  hairs  of  plants— the  deutzias, ;  through  the  axis  of  the  object-glass.     That 


<«l{eagnu8,  solanum    mammosum,  and  the 
iike — are  changed  into  apparent  crystals. 


it  is  not  the  fault  of  the  objective  is  shown 
by  the  perfect  definition,  even  where  the 


gleaming  with  lustre,  and  gaining,  as  every  color  is  most  distinct 
suitable  object  does,  a  definition  of  min-  <     I  think  that  if  any  reader  should  be  suf- 
utfe  not  attainable  by  any  other  form  of  ficiently   interested   in    the   foregoing   to 
illumination.  .criticize,  and  offer  some  other  and  better 


JOURNAL  OP  MIOROSCOPT. 


81 


explanation  of  the  phenomena  described, 
the  rest  of  ns  wonld  be  glad  to  have  him 

do  80. 
BatHmore,  Jan,  24,  1878. 


On  a  New  Mounting  Bottle  for  Canada 

Balsam. 

rilHE  most  imi>ortant  requisites  to  the 
-^  working  miorosoopist,  in  the  Tessel 
whioh  holds  Canada  balsam,  are  the  follow- 
ing: 

First — Ck>nTenience  in  handling  and  de- 
liTery.  This  includes  a  form  suitable  to  the 
hand,  and  portable;  ability  to  deliver  the 
moonting  medium  quickly,  from  a  small 
drop  to  any  quantity,  and  cleanliness  during 
npid  work. 

Second — A  sufficient  capacity  to  hold  a 
quantity  of  the  balsam  adapted  to  the  needs 
of  the  mounter.  A  smaU  apparatus  suited 
to  the  occasional  use  of  an  amateur,  would 
be  entirely  unfit  for  continuous  mounting. 

Third — ^Permanence  in  good  order.    This  | 
involves  a  suitable  simplicity  of  construe- 1 
tion,  in  order   to    facilitate   easy  repairs 
whenever  necessary.  I 

Fourth — Protection  of  the  contents  from  ^ 
impurity.  This  excludes  any  arrangement ; 
by  whioh  the  entire  contents  are  exposed  to  i 
the  air  during  the  delivery  of  even  a  smaU  i 
qnutity,  or  by  which  an  examination  of  its 
oontmued  transparency  is  prevented  by  the  i 
opacity  of  the  material  of  the  vessel.  i 

Lastly— A  convenient  arrangement  for 
replenishing. 

Three  kinds  of  apparatus  have  been  pro- 
posed and  are  in  general  use.    The  first 
consists  of   the  flexible   tin-tubes  of   the 
iulists,  from  which  the  balsam  is  expelled  to 
Any  extent  by  pressure.    Though  conveni- ! 
ent  for  work  on  a  small  scale,  they  are  ob-  < 
jeetionable  on  account  of  their  cost,  the  I 
occasional  annoyance  produced  bythece-; 
meDting  of  the  cap,  and  their  small  capacity,  i 
The  second  consists  of  a  tin  can  for  the  i 
common  glass-capped  bottle,  with  ground 
joint,  enclosing  a  gUiss  rod.    The  inconve- 
nience in  delivery,  the  almost  inevitable 
nnearing  of  the  exterior  by  drops  from  the 


rod  during  rapid  work,  the  conseqent 
cementing  of  the  glass  cap,  and  the  ex- 
posure of  the  whole  contents  of  the  bottle 
to  the  impurities  in  the  air  at  every  moment 
of  use,  are  serioua  objections  to  this  appar- 
atus, except  in  experienced  hands. 

A  third  device,  the  best  of  all,  pioposecfc 
by  Dr.  Carpenter,  consists  of  a  gUs» 
syringe,  with  its  nozzle  slightly  bent.  I 
have  found  this  apparatus  the  most  eonve- 
nient  of  the  three  for  extensive  mounting,, 
when  made  with  sufficient  capacity,  and 
with  a  leather  packing  to  the  piston  in  place 
of  the  usual  rubber  or  cotton  yam.  la 
practical  and  continuous  use,  however,  the 
syringe  requires  to  be  kept  warm,  by  lying: 
upon  one  end  of  the  mounting  table,,  to  ren- 
der the  piston  movable;  the  upper  pavt  o£ 
the  tube  above  the  piston,  is  apt  to  become 
smeared  with  balsam,  which  hardena  and 
attracts  dirt;  and  the  consequent  irregwlar- 
ity  in  the  movement  of  the  piston,  the  in- 
convenience in  re-filling  with  balsam  with- 
out introducing  impurity,  and  the  tendency^ 
to  roll  off  or  to  roll  over  with  the  nozzle 
downward,  sometimes  occasion  considerable^ 
trouble,  unoleanliness,  and  loss  of  time. 

About  two  years  ago,  my  friend,  Prof^ 
H.  G.  Bolton,  of  Trinity  Oollege,  Hartford,. 
Oonn.,  on  being  advised  of  the  objections 
to  the  forms  of  apparatus  hitherto  in  use,., 
at  least  for  extensive  and  continuous  mount- 
ing of  preparations  in  Canada  balsam,  sug- 
gested a  new  form  of  bottle*  for  the  pur- 
pose, on  the  principle  of  the  common  wash- 
bottle  of  a  chemical  laboratory.  With  the 
modifications  suggested  by  further  trial,  a 
satisfactory  experience  founded  upon  its 
constant  use  since  that  time,  induces  me  to 
offer  the  following  description  to  the  atten- 
tion of  miorosoopists. 

A  bottle,  sufficiently  slender  to  be  clearly* 
clasped  by  the  hand,  is  fitted  with  a  good 
cork  or  rubber  stopx>er  pierced  with  three 
holes.  Each  of  these  holes  is  furnished 
with  a  tube  of  rather  stout  glass,  about 


*I>r.  Beftle  has  already  proposed  a  little  appar- 
atus on  a  similar  prinoiple— his  glycerine  dropping 
battle.     (**How  to  Work  with  the  Microscope, 
Plate  Wi,  Fig.  843.) 
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three-eisteeutba  of  an  iucli  in  diameter,  and 
open  at  both  ends.  The  deliver;  tube  in 
the  centre  reaohes  nearly  to  the  bottom  of 
the  bottle,  and  is  bent  above  the  stopper  at 
an  angle  a  very  little  leas  than  a  right  angle, 
BO  that  the  projecting  arm,  whoae  length 
should  be  adapted  to  the  width  of  the 
mounting  table,  say  1  or  6  inches,  may  be 
slightly  depressed  below  the  horizontal 
plane;  it  terminates  in  a  pointed  nozzle, 
bent  downwards,  and  somewhat  thickened, 
to  prevent  fraotnre.  The  tabe  shown  in 
the  left  of  the  flgore  merely  passes  through 


height,  and  both  during  the  filling,  and  all 
subsequent  handling,  care  must  be  taken  to 
avoid  smearing,  either  the  interior  of  the 
neok  of  the  bottl*  or  the  stopper,  with  bal- 
sam. On  account  of  the  viscidity  of  the 
balsam  while  cold,  it  is  best  to  heat  the 
veeael  before  mounting,  nntil  the  balsam 
becomes  sufficiently  fluid;  this  can  be  most 
readily  effseled  by  standing  a  few  minutes 
on  one  end  ot  the  heated  moonting  table, 
or  still  more  oonveniently  on  an  adjacent 
steam  register,  air  baUi,  or  store.  In 
mounting,  the  bottle  ia  grasped  and  held 


the  stopper  at  one  end,  and  at  the  other 
into  a  amall  rubber  bulb,  sach  as  is  sold  by 
every  druggist.  The  interior  of  this  bulb 
must  be  freed  from  any  loose  sulphur  or 
dust,  by  thorough  rubbing  and  squeezing, 
before  it  ia  attached  to  the  tube.  The 
safety-tnbe,  on  the  right,  merely  passes: 
through  the  stopper,  and  at  its  outer  end  is 
supplied  by  a  short  piece  of  soft  rubber 
tnbing,  which  rests  against  the  side  of  the 
bottle.  The  vessel  should  not  be  filled 
H  balsam  to  more  than  two-thirds  of  its 


by  the  left  hand,  between  the  four  fingers 
on  the  one  side,  pressing  and  dosing  the 
end  ot  the  rubber  tnbe,  and  the  bail  of  the 
thumb  on  the  other,  while  the  end  of  the 
thumb  is  used  to  press  the  rubber  bulb,  and 
so  force  tbe  balsam  up  and  out  of  the  deliv- 
ery tnbe,  in  any  desired  quantity — under 
perfect  control.  Or,  both  hands  may  be 
used,  or  tbe  position  of  the  bulb  and  rub- 
ber tube  may  be  reversed,  by  swinging 
round  the  delivery  tnbe,  and  handled  in 
that  way,  according  to  taste.    By  the  re- 


journaij  op  microscopy. 
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lease  of  pressiire  and  re-opening  of  the 
safetj-tabe,  on  the  removal  of  the  hand, 
the  baLnm  in  the  delivery  tube  regnrgitatee 
into  the  bottle.    It  is  also  best  to  keep  the 
nozzle  of  the  delivery  tabe  covered,  when 
out  of  nse,  with  a  little  loose  leather  cap,  to 
prevent  the  attachment  of  flying  fibres  and 
dust.    In  the  course  of  extensive  nse,  the 
turpentine  vapors  evolved  by  the  heated 
balsam  attack  the  robber  bnlb,  with  a  separ- 
ation of  salphnr,  the  ejection  of  which, 
however,  is  prevented  by  the  position  of  the 
balb.    The  mbber  stopper,  if  employed,  ia 
alflo  softened ;  bnt  ordinary  careful  handling, 
and  the  replacement  of  itie  injured  parts, 
•easily  prevent  the  introduction  of  impurity 
into  the  mounting  medium.    Any  extreme 
•carelessness,  however,  as  by  inclining  the 
bottle  sufficiently  to  bring  the  balsam  in 
contact  with  the  stopper,  or  into  the  tubes, 
may  render  it  neeessary  to  cleanse  the  whole 
apparatus,  and  replenish  with  fresh  balsam. 
The  original  bottle  in  which  the  balsam  is 
procured  from  the  dealers,  may  be  used  for 
the  purpose,  only  requiring  to  be  fitted  up 
'with  a  stopper  and  tubes,  as  above  de- 
scribed.    The  same  apparatus  may  obvi- 
ously  be    employed  for  other   mounting 
mediums,  especially  for  those  which  are 
flaid  without  the  application- of  heat,  or  for 
solutions  used  in  injection,  or  for  ordinary 
use,  as  a  wash  bottle  in  the  laboratory.    It 
is  found  in  practice,  especially  when  the 
bottle  and  delivery  tube  are  kept  warm, 
that  the  jet  does  not  beo<Mne  clogged,  and 
that  the  balsam  is  delivered  free  from  bub- 
bles.   When  a  more  volatile  liquid  is  kept 
in  the   botUe,  the   safety    tube   may  be 
plugged  with  a  pieoe  of  glass  rod,  when  out 
of  use.  The  rubber  bulb  might  be  replaced, 
^  in  Dr.  Beale's  apparatus,  by  an  upright 
thistle,  or  funnel  tube,  with  its  mouth  cov- 
^Kdbyan  elastic  drum  of  sheet  rubber; 
but  this  does  not  act  as  well  in  practice, 
^d  there  is  a  gradual  loss  of  elasticity  in 
the  thin  membrane. 

The  apparatus  is  open  to  evident  objec- 
tions, but  a  satisfactory  trial  of  it  for  over 
^^0  years,  daring  which  it  has  attained  its 
P'^nt  form,  gives  it  a  decided  preference. 


in  my  view,  over  any  other  plan,  particu- 
larly for  continuous  work.  In  acknowledg- 
ment of  the  original  and  principal  sugges- 
tions, I  propose  for  the  apparatus  the  name 
of  "Bolton's  Mounting  Bottle." 

Alexis  A.  JuiiisN. 


A  New  and  Cheap  Form  of  Heliostat. 

Read  by  L.  M.  Willis,  H.  D.,  before  the  DuDkirk 
Hicrosoopioal  Society,  Dec.  11, 1877. 

A  HELIOSTAT  is  desirable  whenever  it 
ia  wished  to  keep  the  image  of  the 
sun  fixed  for  some  time  upon  any  selected 
spot,  as  in  micrometry,  or  the  measuring  of 
the  sisse  of  microscopic  objects,  or  still  more 
so  in  delineating  them  from  a  picture 
thrown  down  by  a  camera  lucida  in  a  dark 
room,  which  will  remain  for  a  long  time 
unmoved  from  its  original  position,  so  that 
the  pencil  of  the  delineator  has  merely  to 
follow  the  lines;  but  it  becomes  absolutely 
indispensable  in  micro-photography,  where 
the  slightest  movement  upon  the  plate  of 
the  beam  of  light  would  be  fatal  to  the  suc- 
cess of  the  photograph. 

Many  forms  of  heliostat  have  been  de- 
vised, most  of  them  too  complicated  and 
expensive  for  everyday  use.  The  one 
shown  in  the  accompanying  illustration  is 
constructed  from  any  ordinary  so-called 
marine  clock,  in  which  the  hour  movement 
is  altered,  by  the  addition  of  extra  wheels, 
so  as  to  make  but  one  revolution  in  twenty- 
four  hours. 

The  number  of  wheels  to  be  added  will 
depend  somewhat  upon  whether  the  mirror 
is  to  be  suspended  below  the  inclined  sup- 
port, as  in  theillustratioii,  oris  to  be  placed 
above  it,  as  is  sometimes  desirable.  If  the 
clock  face  is  below  (and  the  mirror  above) 
the  movement  of  the  hands  would,  of 
course,  be  in  opposition  to  that  of  the  sun, 
and  an  odd  number  of  wheels  will  be  needed 
to  correct  this.  If  the  face  ia  on  the  upper 
side  (and  the  mirror  below],  an  even  num- 
ber of  additional  wheels  will  be  requisite. 
This  part  of  the  work  I  have  thought  best 
to  entrust  to  a  watchmaker  (to  be  made 
after  my  plans),  as  it  requires  a  consider- 
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able  degree  of  akill  to  make  the  wheels 
properly. 

To  mitke  the  inBtnunent  effloient,  it  ia 
neceuaty  for  tlie  apindle,  or  arbor,  oairying 
the  movkble  mirror,  to  be  in  a  direction 
exactly  parallel  to  the  axis  of  the  earth; 
therefore  the  inoUned  aapport  must  be  fixed 
at  an  angle  with  the  leveled  base  eqnal  to 
the  ootnplement  of  the  latitnde  of  the  place 
vhere  the  inatrument  is  to  be  oaed.  This 
oomplement  is,  of  oonrse,  (oand  by  aimply 
Bnbtracting  the  latitnde  from  90°. 

The  inatrument  is  then  to  be  adjoated 
due  north  and  aonth.  The  simplest  vay  of 
doing  this  is  to  ascertain  exactly  when  the 
son  is  on  the  meridian  of  the  place,  or,  in 


The  reflected  ray  (from  the  moving  mir- 
ror) most  fall  npon  another  mirror,  which 
mnat  be  exactly  in  Une  with  the  spindle  of 
the  moving  mirror  on  the  dock,  so  that 
wh«n  the  instrnment  is  properly  con- 
atraoted,  all  that  is  to  be  dona  is  to  place 
the  moving  mirror  on  the  spindle,  that 
the  ray  is  reflected  sqnarely  npon  the  seoond 
mirror,  which  in  its  torn  can  then  be  set  so 
as  to  direct  the  ray  to  any  desired  spot, 
where  the  movements  of  the  first  mirror, 
corresponding  with  the  apparent  motion  of 
the  snn,  will  keep  it  fixed  for  any  reason- 
able time. 

The  most  desirable  expoenre  for  miDg 
the  heliostat  is  one  where  the  window  faces 


other  words,  when  it  is  noon,  by  adding  or 
subtracting  the  number  of  minutes  that  the 
son  is  fast  or  slow  of  the  clock,  from  the 
time  indicated  by  a  good  watch,  (most  al- 
manacs have  a  oolnmn  giving  the  snn's 
time,  as  fast  or  slow,  for  every  day  in  the 
jear),  then  adjnsting  the  instrnment  ex- 
actly parallel  to  the  shadows  oast  by  the 
snn  at  that  moment.* 

B  kept 


indud  t 


by  watohcB  and  clocki 
place,  but  for  (he  heidqiimrlBrB  of  the  prineipil 
railroid,  which  i«  kept  bj  sll  emplojea,  «rid  tele- 
grapbedoTertbsrokdeTerTDOCii-  In  DoDkirk  tlie 
■tandud  time  it  that  ot  Nev  Xork  cit; ,  which  it  20 
minntei  bBter  than  Donkiik  time  pTOper.  There- 
fore 30  minntea  mnat  be  inbtracteif  from  clock 
time  before  makitiB  the  jiorreotlon  mentioned 
aboTe  for  aun  time.    (Q.  E. 


about  sonthwest,  whieh  will  enable  as  to 
nsc  theannlight  from  about  10:80  a.  h.  till 

The  instrnment  as  described  can  be  oon- 
stmcted  at  an  expense  of  from  $25  to  $30, 
or  perhaps  even  less,  and  is  qnite  as  nsefnl 
for  most  pnrposes  aa  the  mon  complicated 
and  costly  patterns. 


Ahothkh  PoBTAi,  ABSUBum.— Jnst  as  we 
go  to  press,  we  learn  that  the  legal  advisen 
of  the  P.  O.  Department  at  Washington 
bave  decided  that  diatomaoeons  deposits  are 
not  mailablel  The  deoisionisantboritative, 
and  for  the  present  pnts  an  end  to  onr  dis- 
tribution of  material,  exoept  at  letter  rates. 
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Are  Diatoms  Destroyed  by  Drying  ? 

A  paper  addressed  to  the  Frenoh  Botasioal  Society, 
November  26, 1877,  by  M.  Paul  Petit. 

T1I7HEN  gammer  heats  have  dried  up  the 
*  *  ditches,  the  pools  and  the  ponds,  the 
diatoms  which  have  swarmed  in  them  are 
gone.  Yet  hardly  have  the  autumn  rains 
filled  anew  these  reservoirs,  when  life  again 
appears,  and  the  diatoms  are  found  in 
abondanoe  after  the  first  few  days. 

To  what  cause  shall  we  attribute  the 
reappearanoe,  almost  sudden,  of  these  lit- 
tle organisms  ?  I  propose  to  describe,  in 
a  brief  way,  the  result  of  some  experi- 
ments I  have  tried  for  the  purpose  of  clear- 
ing up  this  point  in  the  life  histoiy  of  dia- 
toms. 

For  several  years  I  diligently  gathered  the 
Boriaoe  earth  in  dry  ditches  where  I  knew 
great  quantities  of  diatoms  had  lived, 
hoping  to  find  spores  or  zygospores,  as  we 
do  in  the  case  of  desmids.  But  the  most  I 
got  for  my  pains,  were  frustules,  emptied 
of  the  endochrome,  scattered  through  the 
earth  on  which  they  had  grown. 

Having  never  found  even  a  trace  of  spores, 
it  came  into  my  head,  that  to  make  a  satis- 
factory examination,  I  should  renew,  as 
well  as  I  could,  the  conditions  of  nature. 
So  I  collected,  at  diffSerent  times  in  the 
year,  diatoms  with  their  substratum  of  soil 
or  of  clay,  and  left  them  to  dry  naturally, 
in  the  sun,  some  for  six,  others  for  eight 
months,  and  all  in  glass  vessels  protected 
from  dost. 

The  drying  was  so  thorough  that  the  mass 
at  the  bottom  of  each  cup  was  cracked  and 
flsBored  in  every  direction.  Last  Septem- 
ber, I  examined  portions  of  Uie  dried  mass. 
I  aaw  that  the  frustules  of  the  diatoms  were, 
as  I  have  already  said,  transparent  and 
therefore  apparently  empty.  But  on  closer 
examination  I  saw  that,  in  many  of  them, 
there  were  at  one  end,  a  few  large  brown 
grains,  which  I  thought  were  the  remains 
of  the  dried  endochrome.  Then  I  filled 
the  cups  with  distilled  water,  first  filtered 
and  then  aerated  by  prolonged  shaking,  and 
left  them  exposed  to  the  direct  light  and 
beat  of  the  sun. 


For  two  or  three  days  no  noteworthy  alter- 
ation appeared  in  the  frustules,  but  after  the 
fourth  day  the  large  brown  grains  had 
swelled  and  taken  on  again  the  peculiar 
yellow  tint  of  the  endochrome  of  diatoms. 

As  I  followed  from  day  to  day  the  increase 
in  volume  of  the  protoplasm,  I  found  that 
at  the  end  of  five  days  it  filled  nearly  half 
the  frustule.  The  eighth  day  it  had  as- 
sumed the  normal  and  characteristic  form  for 
each  kind.  The  NavicuUe  had  resumed  their 
curious  movements,  and  some  days  later,  I 
was  able  to  detect  proof  that  some  of  the 
frustules  had  begun  to  multiply  by  division. 

These  observations  warrant  the  conclusion 
that  diatoms,  like  many  of  the  lower  orders 
of  beings,  preserve  their  vegetative  power 
in  spite  of  desiccation. 

At  the  same  time  I  noted  another  fact 
which  deserves  mention.  In  one  of  tho 
cups,  diatoms  were  found  attached  to  the 
sides  in  large  numbers;  but  these  never  got 
again  the  normal  condition  of  the  endo- 
chrome. 

In  these  cases,  probably,  the  protoplasm 
was  killed  by  too  rapid  drying.  Since  thoso 
that  were  on  the  surface  of  the  mud  or  clay 
were  only  slowly  dried,  as,  little  by  little,, 
their  substratum  parted  with  its  moisture> 
the  plasma  could  therefore  contract  slowly^ 
preserving  the  ability  to  return  to  life  under 
favorable  conditions. 

To  preserve  their  vegetative  power,  then,, 
it  is  necessary  that  the  diatoms  should  dry 
gradually,  which,  in  fact,  is  just  what  occura 
in  the  ditches  and  pools. 

These  observations  make  it  easy  to  un- 
derstand how  it  happens  that  when  the  wet. 
season  begins,  we  see  diatoms  start  up,, 
almost  instantly,  in  places  where  we  might 
vainly  search  for  them  during  a  drought. — 
Translated  from  Journal  de  Micrographies 
Paris, 


•  •  • 


—  Books  taken  from  circulating  librariea 
and  used  by  convalescents,  may  become  the 
means  of  spreading  contagious  diseases.. 
Persons  who  have  suffered  from  such  dis- 
eases should  be  prohibited  from  taking 
books  from  public  libraries. 
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Amoeba  Proteus. 


BY  PBOF.   JOSEPH  LEIDT. 

\  WONDEBFUL  creature  is  the  ^mo?5a, 
-^^  one  of  the  lowliest  of  the  lowest 
class  of  animals,  a  mere  speck  of  the  thin- 
nest jelly,  endowed  with  the  usual  attribntee 
of  all  living  things.  Possessing  an  ezten- 
«ile  and  contractile  power,  it  puts  forth 
f)ortionsof  its  material  in  any  direction; 
which  portions  act  as  temporary  instruments 
of  locomotion  and  prehension,  and  which 
again  withdrawn,  melt  away  in  the  common 
mass  without  leaving  a  trace  of  their  previ- 
ous existence. 

The  human  body,  with  its  intricate  me- 
ohanbm  and  appliances,  is  a  theme  of  in- 
oessant  wonder  and  admiration,  but  the 
Amosba^  in  its  simplicity  of  structure  and 
•capabilities,  may  reasonably  excite  the  same 
feelings.  Though  it  has  long  been  known, 
it  has  recently  acquired  new  interest,  from 
the  discovery  in  higher  animals  of  jelly- 
specks,  which  in  structure  and  endowments 
are  undistinguishable  from  the  free  Amoeba 
of  stagnant  waters.  The  white  corpuscles 
of  the  blood  travel  through  the  tissues  of 
our  body  as  independent  beings,  just  as  the 
Amceha  creeps  in  the  mud  of  a  pool,  and  so 
alike  are  they  that  the  wandering  corpus- 
oles  appear  as  if  they  were  parasitic  ^mo?&cp. 

With  such  a  creature  as  an  Amoeha^  of  the 
utmost  simplicity,  a  globule  when  quiet;  of 
the  most  variable  and  ever-changing  shape 
when  moving,  one  would  not  anticipate  the 
recognition  of  different  kinds,  of  the  char- 
acter of  the  more  fixed  specific  forms  of 
higher  animals.  Nevertheless,  we  observe, 
AmcebiB  varying  greatly  in  size,  in  the  gen- 
oral  habitual  shape  they  assume  in  motion, 
in  the  extent  and  usual  form  of  the  loco- 
motive prolongations,  and  in  some  other 
points,  ordinarily  sufficient  to  render  differ- 
ont  kinds  distinguishable  from  one  another. 

Many  naturalists  think  that  all  varieties 
of  Amcebce  are  transitory  phases  of  one  and 
the  same  species,  and  this  view  is  in  some 
measure  confirmed  by  the  occurrence  of 
intermediate  or  transitionary  forms,  which 
2nake  it  impossible,  in  many  cases,  strictly 


to  define  the  limits  of  more  characteristic 
and  striking  forms,  such  as  we  commonly 
find.  The  same  reasoning,  however,  ap- 
plies with  more  or  less  force  to  higher  or- 
ganic forms,  and  as  with  these,  it  is  at  least 
convenient  to  refer  to  the  different  kinds 
of  AmoBbcB  as  so  many  named  species. 

The  first  notice  we  have  of  the  discovery 
of  an  AmcBbat  is  by  Boeel,  in  a  work  enti- 
tled "  Insecten  Belustigung,"  or  Recreation 
among  Insects,  published  in  Numberg  in 
1755.  Bosel  calls  the  animal  the  little 
Proieus,  and  accompanies  his  description 
with  colored  figures  engraved  by  himself. 

Linuaaus,  in  the  Systema  NatursB,  refer- 
ring to  Bosel's  animal,  named  it  Volvox 
Chaos,  and  afterwards  Chaos  Prolheus, 
Nearly  at  the  same  time  Pallas  called  it 
Volvox  Proteus.  Milller  subsequently  gave 
it  the  name  of  Volvox  SphaertUa,  but  later, 
after  having  himself  observed  the  animal, 
described  and  figured  it  under  the  name 
Proteus  difflvens. 

As  the  generic  name  of  Proteus  had  been 
previously  appropriated  for  the  well-known 
salamandroid  of  Adelsberg,  Bory  de  St. 
Vincent  substituted  that  of  Amiba  for  the 
animal  of  Bosel  and  Miiller,  calling  it  by 
the  various  names  of  Amiba  divergens.  A, 
Roseli  and  A,  MuUeri. 

In  1830,  Ehrenberg  described  a  compara- 
tively small  Amoeba,  which  together  with 
all  others  previously  noticed  by  different 
authors,  he  referred  to  the  same  species 
under  the  name  of  Amoeba  diffluens.  In 
1831,  in  the  Transactions  of  the  Academy 
of  Sciences  of  Berlin,  p.  79,  Ehrenberg 
described  what  he  considered  to  be  a  new 
species  of  Amoeba  with  the  name  of  A, 
princeps.  Its  characters  are  as  follows: 
*'  Diameter  l-6th  of  a  line;  body  transpar- 
ent, yellowish,  with  many  readily  and  vol- 
untarily movable  blunt  processes,  four 
times  larger  than  the  Proteus,**  In  1838,  in 
his  great  work,  the  Infusionsthierohen, 
Ehrenberg  described  Amoeba  prinoeps  as 
**  large,  yellowish,  equaling  l-6th  of  a  line, 
provided  with  a  variable  number  of  cylin- 
drical appendages,  thick  and  rounded  at  the 
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Aooompanying  the  former  desoriptioii 
there  is  also  one  of  Amasha  diffluena^  as  fol- 
lows: "Diameter  l*24th  of  a  line,  body 
clear  as  'water,  with  mostly  three  or  four 
Ttriable  processes;  four  times  less  than  the 
former  species."  In  the  Infosionthierohen 
the  same  is  described  as  "  branching,  rarely 
«ztending  or  exceeding  l-24th  of  a  line, 
colorless,  with  processes  variable,  moder- 
ately long,  robust,  and  snbacate." 

From  the  descriptions  it  appears  to  me 
that  Roeel's  little  *  Proteus  accords  with 
Ehrenberg's  Amoeba  princeps,  and  not  with 
AmcBba  dijffluena,  Ebrenberg  says  A.  prin- 
ceps  is  four  times  larger  than  the  Proieits, 
meaning  A.  difflu&na^  and  not  the  Proteus  of 
Bosel,  for  this  as  represented  by  Bosel  is  of 
greater  size  than  that  given  by  Ehrenberg 
to  A.  princeps.  It  would  naturally  be  sup- 
posed that  an  AmoBba  discovered  by  the 
earliest  observers,  with  instruments  less  per- 
fect than  those  later  in  use,  would  be  one 
of  the  larger  and  more  common  forms. 
That  such  was  the  case  appears  fairly  proved 
by  both  figures  and  descriptions. 

Itoee],  referring  to  a  figure  of  his  little 
Proteus,  remarks  that  in  its  natural  size  it 
looks  like  Fig.  A.  Now  this  represents  the 
animal  in  its  quiescent  state  in  globular 
form,  and  the  figure  measures  four-fifths  of 
a  line.  No  Amceba  has  since  been  recorded 
^  large  as  this,  and  we  may  look  upon  the 
figure  as  somewhat  exaggerated,  which 
night  readily  have  occurred  without  the  ac- 
curate measuring  instruments  which  came 
later  into  application  to  microscopic  objects. 
Bosel  also  refers  to  his  having  held  the  Pro- 
Mvs  at  rest  with  the  point  of  a  feather,  so 
that  the  evidence  is  sufficient  to  prove  that 
the  Amosba  was  one  of  the  largest  kind. 
Taking  size  alone  into  consideration,  Eosers 
Proteus  is  as  far  removed  in  one  direction 
from  Ehrenberg's  Amosba  princeps,  as 
Anueba  diffiuens  is  in  the  opposite  direc- 
tion«  But  in  other  characters  Bosel's  Pro- 
^^us  agrees  with  the  former  closely,,  and  not 
with  the  latter. 

Ehrenberg  describes  A,  princeps  as  yel- 
lowish, the  A,  diffiuens  as  colorless.  Bosel 
a&JB  nothing  of  the  color  of  the  Proteus, 


but  his  figures  are  colored  yellowish.  Most 
of  B6sel*s  figures  exhibit  the  characteristic 
changes  of  form  of  the  animal  in  movement, 
and  of  one  of  these  he  remarks  that  in  its 
branching  it  resembles  the  antlers  of  the 
deer. 

As  regards  the  concurrence  of  size  and 
color  of  Basel's  Proteus,  it  might  apply  to 
other  large  AmoeboB,  instead  of  A,  princeps, 
as  for  instance  the  A,  villosa  of  Wallich,  or 
the  Pdomyxa  palustris  of  Greef,  but  the 
changes  of  form  represented  as  occurring 
in^he  Proteus  of  Bosel,  approach  it  rather 
to  the  former  than  to  either  of  the  latter. 

Miiller*s  descriptions  and  figures  of  Pro- 
teus diffiuens,  which  that  author  regarded 
the  same  as  BoseFs  Proteus,  likewise  appear 
to  apply  to  the  same  animal  named  A, 
princeps  by  Ehrenberg,  rather  than  to  that 
which  he  named  A.  diffiuens. 

If  the  views  taken,  as  above  expressed, 
are  correct,  it  must  be  admitted  that  the 
Amoeba  princeps  of  Ehrenberg  is  the  same 
animal  as  the  Proteus  diffiuens  of  Miiller 
and  the  little  Proteus  of  Bosel.  Even  con- 
senting to  the  opinion  that  all  forms  of 
Amoebce  may  eventually  be  shown  to  be  tran- 
sitory phases  of  the  same  species,  it  does  not 
render  the  determinations  of  Ehrenberg  and 
his  followers,  in  regard  to  A,  princeps  and 
A.  diffiuens,  any  the  less  incorrect. 

Arriving  at  the  conclusion  that  the  com- 
imon  large  Amceba,  usually  assigQed  to  A, 
princeps  is  the  same  as  the  Proteus  of  Bosel, 
the  question  arises  as  to  its  appropriate 
name.  Of  the  specific  names  employed  for 
the  little  Proteus,  that  of  **  CJiaos*'  is  the 
oldest,  but  appears  to  me  less  appropriate 
than  that  of  '*  Prate  us,**  applied  afterwards. 
As  the  latter  cannot  be  used  in  its  generic 
sense,  it  might  be  accepted  in  its  specific 
application  so  as  to  perpetuate  the  name 
given  to  the  animal  by  Bosel,  its  discoverer. 
While,  therefore,  in  strict  conformity  with 
the  rules  of  zoological  nomenclature  the  lit- 
tle Proteus  of  Bosel,  the  Proteus  diffiuens  of 
Miiller,  and  the  Amoeba  princeps  of  Ehren- 
berg, would  be  called  Amoeba  chaos,  I  would 
suggest  that  it  should  be  called  Amceba 
proteus, — AmeiHcan  Naturalist. 
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Notice  to  Subscribers. 

THE  present  number  of  the  Joubnaii  will 
be  sent  to  all  old  subscribers  except 
those  who  have  positiyelj  ordered  a  disoon- 
tinnance.  We  hope  that  those  who  intend 
to  subscribe  for  next  year  will  remit  as  soon 
as  possible.  Those  who  order  through  our 
agents  are,  however,  requested  to  make  pay- 
ment to  them.  It  is  fair  to  assume  that 
those  who  do  not  remit  before  the  issue  of 
the  next  number  do  not  want  the  Journaii. 


Cutting  the  Journal. 

WE  announced  last  month  that  we  had 
found  an  invention  which  enabled 
us  to  send  the  journal  out  untrunmed  and 
and  yet  with  the  leaves  out  Unfortunately 
the  arrangements  were  not  quite  perfected 
and  part  of  the  edition  was  sent  out 
trimmed  and  part  uncut  We  hope  that  in 
the  future  we  will  not  have  another  dispoint* 
ment  of  the  kind. 


The  Postal  Laws. 

WE  are  glad  to  learn  that  the  micro* 
scopical  societies  throughout  the 
country  are  making  most  earnest  and  vigor- 
ous efforts  to  have  the  present  law  so 
amended  that  it  may  conform  to  the  dictates 
of  common  sense.  That  the  erUir€  postal 
law  needs  careful  revision  in  the  interest  of 
the  business  community,  requires  no  argu- 
ment No  one  of  these  interests  conflicts 
with  any  other,  and  if  a  unanimous  effort 
had  been  made  to  pass  a  common  sense 
law,  it  could  have  been  done  without 
any  trouble.  But  the  selfish  proceedings 
of  the  Boston  publishers  has  made  the  pas- 
sage of  any  amendment  difficult  At  pres- 
ent it  looks  as  if  justice  would  be  done  to 
the  scientific  men  of  the  country,  and  the 
present  restrictions  would  be  removed,  while 
it  is  very  certain  that  the  publishers  have 
failed  to  obtain  some  of  the  points  for 
which  they  were  very  anxious,  and  which  a 
more  general  support  would  no  doubt  have 
pushed  through. 


•  ♦  • 


Exchanges. 

WE  have  been    asked    to  publish  our 
rules  in  regard  to  exchanges — the 
time  they  are  kept  in,  etc. 

The  general  rules  we  publish  at  the  head 
of  the  exchange  columns.  As  we  charge 
nothing  for  inserting  exchanges,  the  time 
that  they  are  kept  in  must  depend  upon 
our  own  convenience  as  to  space,  etc 
Sometimes  they  are  kept  in  for  a  long, 
sometimes  for  a  short  period.  Our  desire 
is  to  do  everything  we  can  for  the  conveni- 
ence of  our  subscribers,  but  whenever  we 
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find  oooaaioD  to  omit  the  exchange  list  or 
Any  part  thereof,  we  reoeive  the  right  to 

do  80. 

Of  cooTBe  those  who  wish  to  bring  any 
partionhur  subject  before  onr  readers  with 
certainty  and  regularity,  can  avail  them- 
selyes  of  oar  advertising  columns;  and  not- 
withstanding our  large  circulation,  we  have 
placed  the  rates  for  such  advertising  so  low 
that  they  are  within  the  reach  of  all.  Some 
who  are  not  subscribers  but  who  have  seen 
the  journal  in  libraries,  or  in  the  hands  of 
friends,  have  sent  in  exchanges.  To  such 
we  would  say  that  the  privileges  of  our  ex- 
change column  are  open  only  to  those  who 
are  regularly  entered  on  our  books  as  sub- 
scribers. The  amount  of  advertising  that 
we  give  to  our  exchangers  would  cost  them 
many  times  the  subscription  to  the  journal 
if  they  obtained  it  at  usual  rates.  It  is 
not,  therefore,  asking  too  much  to  request 
would-be  excbangers  to  support  the  journal 
by  their  subscriptions. 
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Biology*  By  Dr.  Charles  Letonrneaa.  TransUted 
by  William  HacoalL  With  88  iUiulrationB.  Phila- 
delphia: J.  B.  lippincott  &  Go. 
The  author  de&nes  "  Biology  **  as  the  exposition 
and  the  co-ordination  of  all  the  great  facts  and  great 
laws  of  life,  or  nearly  what  is  usually  understood  by 
*'  General  Physiology,**  when  this  denomination  is 
applied  to  the  two  organic  kingdoms.  In  this  vol- 
ume an  attempt  is  made  to  state  concisely  what  life 
ii,  and  how  organised  beings  are  nourished,  grow, 
are  reproduced,  move,  feel  and  think.  Nearly  five 
hundred  closely  printed  pages  are  devoted  to  this 
task,  and  with  remarkable  success.  The  work  is 
dearly  written  in  a  pleasant  btyle,  and  is  illustrated 
by  figures  which,  if  not  of  the  most  artistic  kind, 
are  at  least  characteristic.  The  volume  is  one 
which  may  be  safely  recommended  to  the  general 
reader  as  giving  an  excellent  resume  of  the  present 
state  of  the  science. 


It  Modern    Bdacatlon    Bxertlng    an    Bvll 
Inllnonc«  upon  the  Eyesight  of  oar  Chil- 
dren 1    By  A.  W.  Calhoun,  M.  D.    Reprint  frqm 
the  Atlanta  **  Medical  and  Surgical  Jourual.'* 
The  author  believes  that  our  modem  school 
books  are  ruintng  the  eyes  of  our  children,  and 
flaggests  several  wsys  in  which  they  may  be  im- 
proved.   His  little  brochure  deserves  attention. 
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The  Editor  of  the  Amxbioax  Jouhmal  of  Mioboioopt 
does  not  hold  himself  responsible  for  opinions  or  facts 
stated  by  oorrespondenta.  In  this  department  we  ao- 
oord  the  widest  liberty  oonsittent  with  proper  courtesy. 

Collar   A^'ustment. 

Ed.  Am,  Jour.  JUicroscopy—Oa  page  32,  of 
the  February  number,  I  foand  the  following: 
**Iti8  8tated  that  Mr.  Tolles  makes  objeotiyes 
in  which  the  collar  adjoBtment  prodnoes  no 
change  of  fooas.  We  are  not  aware  that  Mr. 
Tolles  himself  has  ever  made  such  a  claim.  If 
hehasitwoald  he  interesting  to  know  how 
this  is  acoofflplished.  It  seems  there  most  be 
some  misunderstanding  about  the  matter  on 
the  part  of  certain  ones  who  speak  with  author- 
ity." 

I  had  never  heard  this  statement  in  reference 
to  Tolles'  objeotiyes,  and  it  seemed  so  absurd 
on  the  face  of  it  that  I  felt  confident  that  Mr. 
Tolles  himself  had  never  made  such  a  claim; 
but  I  wrote  and  asked  him  the  direct  question, 
and  received  promptly  the  expected  response, 
*'No,  sir;  I  didn't  do  or  say  any  such  thing." 
Mr.  Tolles  did  originate  the  plan  of  making 
correction  for  increasing  thickness  of  cover,  by 
approximation  of  the  posterior  combinations  to 
the  front,  without  moving  the  front  or  rotating 
any  of  the  combinations  on  their  axes.  This  I 
heard  long  ago,  but  the  statement  I  have 
quoted  I  never  did  hear  (in  reference  to  Tolles' 
or  any  other  American  lenses),  and  would  be 
obliged  to  Prof.  Hitchcock  if  he  will  state, 
when,  where  and  by  whom  it  was  made,  and 
also  say  who  are  the  **  certain  ones  who  speak 
with  authority." 

Further,  I  have  never  heard  or  read  of  any 
objectives  "in  which  the  collar  adjustment 
produces  no  change  of  focus,"  except  in  a  work 
whioh,  to  judge  from  previous  articles.  Prof. 
Hitchcock  appears  to  regard  as  good  authority 
on  the  optics  of  the  microscope,  viz.,  Prey's 
"Microscope  and  Microscopical  Technology," 
Cutter's  translation,  1872.  In  a  foot  note  to 
page  60  of  that  volume,  I  find  the  following 
interest! Dg  information,  viz.:  "With  Hart- 
nack's  arrangement,  after  each  correction  of 
the  objective,  the  iocus  is  naturally  to  be  re- 
adjusted; this  is  not  the  case,  hovoever,  loith  those 
of  the  English  opticians,  in  which  the  position  of 
the  hwermosl  le)is  remains  unaltered  during  the 
correction. " 
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The  words  which  I  have  italicized  Beem  to  be 
the  result  of  a  miranderatanding  about  the 
matter,  so  great  as  to  be  accounted  for  only  by 
the  supposition  that  the  writer  had  nerer  ex- 
amined the  English  objeotiyes  of  which  he  was 
writing,  and  had  also  entirely  failed  to  appre- 
ciate the  nature  of  the  optical  problems  in- 
YoWed  in  the  correction  for  cover,  by  Tarying 
the  distance  between  the  combinations  of  the 
objective.  Only  upon  this  supposition  can  I 
account  for  his  curious  conclusion  that  because 
the  position  of  the  lowermost  lens  remains  un- 
altered during  the  correction,  therefore  the 
focus  would  not  have  to  be  re-adjusted  after 
each  correction  of  the  objective. 

Of  course,  we  expect  to  find  these  little 
points  in  the  writings  of  that  school  which 
seems  to  regard  the  microscope  as  a  mere  tool 
for  the  biologist,  and  to  resent  any  time  spent 
upon  it  for  its  own  sake  as  an  unwarrantable 
diversion  from  the  **  legitimate  natural  history 
applications  of  the  instrument  *f**  and  this  foot 
note  is  so  much  of  a  piece  with  the  general 
tone  of  the  optical  portion  of  Frey's  work,  that 
I  shoald  not  have  thought  it  worthy  of  special 
mention,  but  for  the  suspicion  that  Prof.  Frey 
must  be  one  of  the  **  certain  ones  who  speak 
with  authority,*'  in  spite  of  the  fieust  that  there 
is  on  their  part  "some  misunderstanding  about 
the  matter.*'  Geo.  £.  Bl^csham. 

Dunkirk,  iV^  Y ,  Feb.  18.  1878. 


The  Scale  and  Vernier  Improvement  in 

Stands. 

Ei.  Am.  Jour,  Iftcroscop^^— I  fear  your  readers 
will  tire  of  the  discussion  as  to  whether  I 
** adopted"  the  scale  and  vernier  device  from 
Mr.  Fell,  or  devised  it  independently  for  my- 
self. Nevertheless  I  ask  space  to  reply  to  the 
letters  from  Prof.  Smith  and  Mr.  Fell,  in  your 
March  number.  As  both  letters  cover  sub- 
stantially the  same  ground,  I  will  oonfine  my- 
self mainly  to  that  of  Mr.  Fell,  which  comes 
first  in  order. 

It  is  quite  true  that  in  my  specifications  for 
a  new  stand,  which  were  sent  to  Mr.  ToUes, 
April  11,  1877,  no  mention  was  made  of  the 
scAle  aod  vernier  device,  the  addition  of  which 
was  but  one  of  several  modifications  introduced 
while  the  stand  was  in  process  of  construction, 
to  make  it  more  completely  serve  '*  the  object 
held  steadily  in  view  in  designing  and  con- 
structing it."     The  first  specifications  were 


only  provisional,  and  in  the  letter  aooompan?> 
log  them  I  requested  Mr.  ToUes  to  suggest 
amendments,  which  he  did  from  time  to  time, 
to  my  great  benefit 

It  is  also  quite  true  that  I  had  the  pleasure 
of  a  visit  from  Mr.  Fell,  who  spent  an  evening 
(and  night)  at  my  house  in  the  latter  part  of 
October,  1877.  Before  his  arrival  I  had  already 
decided  to  have  the  scale  and  vernier  attached 
to  my  new  stand,  and  in  the  course  of  the  even- 
ing mentioned  this  fact  to  Mr.  Fell,  who  com- 
mended the  idea,  and  said  "he  had  often 
thought  of  it  himself."  The  next  morning  I 
wrote  to  Mr.  ToUes,  describing  the  derice, 
claiming  it  as  mine,  and  requesting  him  to 
have  it  applied  to  the  stand.  Mr.  Fell  read 
this  letter,  at  my  request,  and  made  no  objec- 
tion to  my  claim  at  that  time,  as  indeed  he  had 
no  reason  to  do.  It  was  with  considerable  sur- 
prise that  I  learned  afterwards  that  he  claimed 
to  have  suggested  the  device  to  me. 

He  now  states,  and  Profl  Smith  endorses  the 
statement,  that  he  had  suggested  the  device  to 
Pro!  Smith  and  others  as  long  ago  as  April,  1876. 

It  seems  strange  that  in  all  Uiis  time  he  had 
never  utilized  it  by  applying  a  scale  and  yer- 
nier  to  his  own  stand;  that  he  had  never  made 
it  pubUc;  that  Prof.  Smith  should  have  known 
of  it  for  eighteen  months  or  more  without  util- 
izing it,  and  suddenly  come  to  the  conclusion 
to  do  so  after  I  had  done  so;  and  that  if  it  was 
suggested  to  Prof.  Smith  in  April,  1876,  he 
should  wait  till  I  had  devised  and  applied  it, 
and  then,  in  November,  1877,  write  of  it  that 
Mr.  Fell  **  has  recenily  suggested  "  it 

It  is  also  strange  that  although  I  enjoyed  the 
pleasure  of  a  tolerably  intimate  acquaintance 
with  Mr.  Fell  all  this  time,  and  our  discourse 
was  frequently  of  matters  miorosoopical,  I 
should  never  have  heard  a  word  from  him 
about  this  device  till  that  evening  in  October, 
1877,  and  then  not  till  I  had  first  mentioned 
the  matter  to  him." 

I  by  no  means  wish  to  deny  that  my  friend 
Fell  thought  of  this  device  before  I  did,  or  even 
that  he  suggested  it  to  others,  but  I  do  say 
most  positively  that  at  the  time  I  devised  it  I 
knew  nothing  of  his  thoughts  or  suggestions  on 
the  subject;  that  I  was  not  aware  that  he  or 
any  one  else  have  ever  used  or  thought  of  it; 
ar.d  that  I  never  heard  him  speak  of  it  till  after 
I  had  told  him  that  I  had  decided  to  make  asc 
of  it  myself. 
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The  deTioe  is  »  simple  one,  and  tnay  h»,re 
been  used  by  others  before  I  eyer  saw  a  micro- 
soope,  though  I  did  not  then,  and  do  not  now 
know  of  aaoh  a  oase;  but,  haying  deyised  it  for 
myself,  without  knowledge  of  any  preyions 
efforts  in  that  line  on  the  part  of  others,  it 
seems  to  me  that  I  had  a  perfect  right  to  olaim 
that  I  did  so,  and  to  deny  that  I  **  adopted  "  it 
from  Mr.  Fell  or  any  one  else. 

I  haye  had  no  desire,  in  this  oorrespondenoe, 
to  make  any  attack  upon  Mr.  Fell,  with  whom 
I  haye  spent  many  a  pleasant  evening  oyer  the 
tabe,  nor  upon  Prof.  Smith,  who  first  tanght 
me  the  yalne  of  Tolles'  lenses,  and  for  whose 
remarkable  manipniatiye  skill  I  haye  a  sincere 
admiration,  albeit  my  personal  relations  with 
him  haye  been  anything  bat  cordial  for  more 
than  a  year;  but  I  haye  aimed  simply  to  defend 
myself  f^m  the  charge  of  plagiarism.  Haying 
done  so,  by  stating  the  facts  as  dearly  and  as 
cenrteonsly  as  possible,  I  rest  my  oase,  leaving 
to  ICr.  Fell,  or  any  one  else  who  may  choose  to 
daim  it,  whateyer  honor  there  may  be  in  hay- 
ing thought  of  or  suggested  the  application  of 
a  scale  and  yemier  to  the  microscope  as  long  as 
they  like  before  I  devised  and  utilized  it 

Gsa  £.  Blackham. 

DunJHrfc.  N.  F.,  March  30,  1878. 


Volvox  Olobator. 

Si.  Am.  Jour.  Microscopy— I  find  that  while 
a  few  microscopists  in  this  country  are  familiar 
with  the  Volvox,  the  majority  have  never  seen 
them,  and  only  know  of  them  from  the  books. 

Now,  judging  from  the  interest  evinced  in 
this  beautiful  and  marvelous  plant  when  it  has 
been  shown  to  microscopists,  I  thought  it 
would  be  of  importance  to  those  about  New 
"York  city,  to  know  where  it  may  be  found  in 
their  vicinity.  Probably  the  nearest  known 
locality  is  just  north  of  the  town  of  Union  Hill, 
N.  J.,  (about  opposite  Fortieth  street,  New 
York,)  in  some  of  the  quarry  pools.  I  have 
also  found  them  just  north  of  Guttenberg,  N. 
J.,  and  once  I  found  a  few  on  the  fioboken 
salt  marshes,  in  a  fresh  water  hole  there. 
ProU  Phin  finds  them  near  Paterson,  and  under 
the  guidance  of  Mr.  A.  D.  Balen,  I  have  taken 
them  near  Pkdnfield,  in  this  State.  I  have  had 
them  from  Bethlehem,  Pa.,  also. 

In  this  portion  of  this  country  they  have 
been  found  at  all  seasons,  although  scarce  in 
winter  (when  none  are  seen  in  Great  Britain. ) 
I  had  the  pleasure  of  distributing  a  few  at  the 


meeting  ol  the  New  York  Microscopical  Society, 
on  the  evening  of  January  18th,  which  I  had 
collected  that  day  from  under  ice  4ti  inches 
thick.  They  are  most  plentiful  from  June  to 
September.  Will  not  others  throughout  the 
Union  inform  us  through  your  valuable  jour- 
nal, where  they  find  these,  and  other  inter- 
esting  ** micro-organisms"  from  time  to  time» 

Ohas.  S.  Shultz. 
Bdl>oken,  K  J.,  Jan.  21, 1878. 


Angular  Aperture. 

Ei.  Am.  Jour.  Microscopy— Your  readera 
should  all  feel  greatly  Indebted  to  you  for  the 
admirable  address  of  Prof.  J.  Edwards  Smith, 
delivered  before  the  Dunkirk  Society.  I  am 
pleased  to  acknowledge  that  this  address  has 
been  of  no  little  benefit  to  me,  in  showing  just 
what  ground  my  gentlemanly  opponent  holds, 
as  well  as  in  other  ways.  The  address  is  very 
different  from  what  I  inferred  from  the  garbled 
reports  which  have  reached  me. 

Whatever  the  merits  of  the  question  may  be,. 
I  am  contented  to  leave  the  discussion  where 
it  is  for  the  present.  We  have  each  ventilated 
our  opinions  pretty  thoroughly,  and  I  am 
pleased  to  acknowledge  that  he  has  more  on 
his  side  than  was  evident  at  first,  and  also  the 
ability  with  which  he  has  handled  his  subiect. 

Nevertheless,  I  have  a  point  to  criticise,  not 
as  a  microscopist  merely,  but  as  one  who  de- 
mands accuracy  of  expression  in  every  branchi 
of  science. 

In  microscopy,  if  we  would  have  it  a  science^ 
we  must  exclude  anything  that  is  capable  of 
misinterpretation  in  our  language.  I  protest 
then,  most  strongly,  against  the  use  of  suchi 
terms  as  180»  or  plus  18(P  of  aperture.  When 
I  say  that  an  aperture  of  plus  180°  is  a  perfect 
impossibility,  I  only  speak  a  truth  which  every 
intelligent  man  acknowledges  at  once.  Argu> 
ment  cannot  be  brought  to  bear  against  it,  for 
absurdity  is  on  the  face  of  it.  If  an  optician 
chooses  to  mark  a  lens  180®,  or  plus  180°,  there 
is  no  law  to  prevent  it.  He  can  as  we'll  add 
another  45°  to  it  if  it  pleases  him.  But  it  is 
quite  another  thing  when  we  come  to  the  sci- 
entific student.  Prof.  Smith  has  already  crit- 
icised me  for  asking  the  why  about  certain 
things,  but  I  maintain  it  to  be  the  right,  and 
duty  even,  of  every  man  of  science,  to  ask  this 
little  question  whenever  it  occurs  to  him.  So 
when  he  finds  a  lens  marked  180°,  he  is  right 
i  in  asking  why  is  it  so  ?    When  he  simmers  the^ 
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matter  down,  the  answer  most  pertinent  ap- 
pears to  be— because  it  is  not  180°.  Is  this 
reason  right  or  wrong?  It  seems  rery  silly, 
bnt  I  will  Tentnre  to  say  that  if  the  question 
were  pat  to  a  thorough  physicist,  not  fiuniliar 
with  the  literature  of  the  microscope,  and 
knowing  nothing  about  balsam  or  fluid  mounts, 
he  could  never  get  a  due  to  its  meaning.  If 
an  optician  chooses  to  indulge  in  these  absurd- 
ities, must  the  scientist  be  led  by  the  nose  and 
adopt  them,  and  teach  them,  or  at  least  use 
them  before  an  audience  without  an  apology? 
I  think  not. 

In  no  other  branch  of  science  would  such  an 
erroneous  term  find  use,  and  I  protest  against 
it  here.  The  scientist  has  no  right  to  say  what  i 
he  does  not  mean;  and  he  has  no  right  to  pre- 
sume that  his  hearers  will  understand  him,  if 
he  uses  incorrect  language. 

The  meaning  of  180°  is  180°,  and  nothing 
else,  and  plus  180°  does  not  mean  97°  balsam, 
or  any  other  balsam  angle. 

This  subject  is  yery  imperfectly  understood 
by  the  ordinary  worker,  and  on  this  account,  if 
for  no  other,  the  misleading  angles  should  not 
be  used.  There  is  not  the  slightest  justifica- 
tion for  their  use,  for  the  true  apertures  can  be 
measured  and  definitely  stated.  I  object  to 
such  figures  on  behalf  of  true  science. 

BOMYN  HiTOHCOCK. 


TBANSAOTIONS   OF  SOGISTISS. 

Non.— It  will  afford  m  greftt  plaMtue  to  pnbllih  notes 
of  the  TnuMofcioas  of  any  of  oar  MIoroMopical  BooIoUm. 
The  limited  ipaoe  at  oar  oommand  preolndea  the  in- 
•ertloii  of  lengthened  aooounta  of  mere  bnalneea  detaila. 
We  wUh  it  alao  to  be  diatinotly  understood  that  theee 
reports  are  pabllshed  as  receiTed  from  the  Secretaries 
of  the  different  Societies,  and  the  Journal  is  not  to  be 
held  in  any  wise  responsible  for  any  statements  oon- 
tained  therein. 

Ncur  York  MleroMopteal  Soclet)r.~A  regular 
meeting  of  this  society  was  held  on  the  evening  of 
March  15,  Mr.  Hyatt,  the  President,  in  the  chair. 

After  reading  of  minutes  and  some  other  busi- 
ness, the  President  presented  to  the  society  a 
black-board,  and  Mr.  Scott  gave  a  number  of 
eohinuB  spines. 

The  committee  on  postal  laws  reported  that  a 
memorial  had  been  addressed  to  the  Hon.  J.  D. 
Cos,  of  Ohio,  and  copies  were  sent  to  the  yarious 
microscopical  societies  in  the  country,  together 
with  a  letter  asking  for  their  co-operation  in  the 
matter.  A  letter  from  Dr.  Blaokham,  President  of 
the  Dankirk  Society,  was  read  in  reply  to  these 
circulars. 

The  following  active  members  were  elected:  W. 
L.  Leaman,  C.  L.  Van  Brunt,  F.  W.  Gwyer,  and 


Dr.  FrsTik  Deems.    Prof.  H.  L.  Smith  was  made  an 
honorary  member. 

The  Secretary  described  a  ease  for  collecting  mi- 
croscopic objects.  A  pH»er  by  the  President  was 
announced  for  the  nest  meeting.  Subject:  "Stings 
of  Hymenopterons  Insects.** 

Among  the  objects  exhibited,  Mr.  Scott  had  a 
beautifully  arranged  type  slide  of  sixty  foramini- 
fera,  and  another  fine  slide  of  foraminifera  firom 
Florida,  each  form  being  placed  so  as  to  show  to 
best  advantage. 

Prof.  Phin  exhibited  a  Zentmayer  pocket  micro- 
scope which  was  the  admiration  of  all.  This  is 
without  doubt  the  most  compact  and  perfect  pocket 
instrument  made,  but  its  cost  is  $40.00.  Several 
ladies  were  present  at  the  meeting. 

B.  HxroKOOOK,  Beoording  Secretary. 

A  regular  meeting  of  the  New  Tork  Microscopical 
Society  was  held  on  the  evening  of  April  6,  the 
President,  Mr.  J.  D.  Hyatt,  in  the  chair. 

After  the  reading  of  the  minutes,  the  Committee 
on  Admissions  reported  on  the  names  proposed  at 
last  meeting.  The  Curator  reported  the  following 
donations: 

From  Messrs.  J.  L.  Wall  and  B.  Hitchcock,  two 
specimens  of  diatomaceous  deposit,  collected  by 
the  late  Prof.  Bailey,  in  a  bog  below  Fort  Putnam, 
West  Point.  These  specimens  are  from  Prof. 
Bailey's  original  collections,  and  are  on  this  ac- 
count highly  valued  by  the  Society.  As  it  Is  now 
almost,  if  not  quite,  impossible  to  reach  this  de- 
posit, owing  to  the  wet  nature  of  the  soil  beneath 
wbichlt  lies,  these  samples  affbrd  ample  proof  ot 
its  existence. 

From  W.  H.  Leaman— Fungi,  Didymlum  ciner- 
eum  and  Arcyria  punlcea;  diatomaceous  earth 
from  Bichmond,  Va.;  diatoms  from  Farmingham, 
Mass.;  seeds  of  Pinokneya  pubescus;  portion  of 
root  of  Sponica  pandurato. 

From  B.  Hitchcock— Diatomaceous  deposits  from 
Monterey,  Santa  Barbara  and  San  Gregorio,  OaL; 
and  Virginia,  Nev. 

From  Eagene  Mauler,  Switaerland— Diatoms 
from  Island  of  Ffir,  Jutland. 

From  T.  H.  Engels,  Diatoms  from  Virginia,  Nev.; 
four  slides  of  wood  sections. 

From  G.  L  Whitehead— One  slide,  gizzard  of 
cricket. 

From  Dr.  Carl  Seller— Six  fine  injections  of  kid- 
ney and  stomach  of  cat. 

The  Secretary  read  a  letter  from  Hon.  J.  D.  Cox, 
who  has  taken  active  steps  to  secure  such  modifi- 
cations of  the  postal  laws  as  will  benefit  micro- 
scopists  and  scientific  men,  from  which  it  appears 
probable  that  the  efforts  made  by  this  Society  and 
others  have  not  proved  in  vain.  Other  .communi- 
cations from  various  societies  regarding  this  mat- 
ter had  been  received  by  the  committee.  Indicating 
DO  lack  of  interest  throughout  the  country. 
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Dr.  L.  tfchoeney  was  elected  an  aotiye  member, 
aod  Gapt.  John  H.  Mortimer  an  honorary  member. 

The  Preddent,  Mr.  J.  D.  Hyatt,  gave  an  aoconnt 
of  hii  obserrationB  on  the  stinging  organs  of  bees. 
Tlie  process  of  stinging  bad,  in  his  opinion,  never 
been  satisfiaotorily  explained.  His  studies  on  this 
tabjeot  haye  covered  a  period  of  the  past  eight 
years,  and  only  recently  has  be  been  able  to  under- 
stand the  operation  of  introducing  the  poison  into 
the  wound  during  the  act  of  stinging.  This  paper 
wflU  soon  be  published  in  fall. 

Several  visitors  were  present«and  the  meeting 
was  one  of  considerable  interest. 

B.  HxTOBOocs,  Beoording  Secretary. 


MleroeeoplcAl  Seotlon,  Troy  Setcntlflc 
ct«tl«A»— A  regular  meeting  of  this  section  was 
held  on  the  evening  of  April  let,  Dr.  B.  H.  Ward, 
chairman  of  the  section,  in  the  chair. 

Minutes  of  the  last  regular  meeting  and  record 
of  the  subsequent  »oiree  was  read  and  approved. 

Dr.  Ward  announced  an  invitation  from  the  mi- 
crosoopists  of  Indianapolis  to  their  fellow-workers 
throughout  the  country,  to  attend  a  National  Con- 
gress of  Mioroscopists  in  that  city,  commencing  on 
Wednesday  the  11th  of  August  next,  and  adjourn- 
ing in  time  for  members  to  attend  the  meeting  of 
the  American  Association  at  St.  Louis,  one  week 
later.    The  biological  section  of  the  Indianapolis 
Lyceum  of  Natural  History,  assisted  by  many  in- 
flaential  citizens,  will  make  ample  arrangements  for 
the  comfort  and  economy  of  visitors  from  abroad, 
both  in  obtaining  reduced  rates  of  travel  and  in  the 
most  liberal  entertainment  while  in  the  city.    A 
detailed  statement  of  the  proposed  work  of  the 
Congress  and  of  the  facilities  offered  by  the  local 
management  will  be  given  to  the  public,  within  a 
few  weeks,  in  the  form  of  a  circular.    The  com- 
mittee of  arrangements,  consisting  of  Prof.  £.  T. 
Cox,  chairman,  Mr.  £.  Sharpe,  Dr.  Henry  Jameson 
and  Dr.  W.  W.  Butterfield,  secretary,  have  received 
the  individual  endorsement   and  promise  of  co- 
operation of  leading  microscopists,  and  now  form- 
tll7  extend  an  invitation  to  the  microscopical  socie- 
ties and  workers  throughout  the  country,  with  the 
assurance  of  a  sucoessfol  meeting.    Such  a  con- 
gress, with  its  opportunities  for  stimulating  micro- 
scopical work,  discussing  questions  of  general  im- 
portance, and  cultivating  personal  acquaintance 
among  fellow-workers  in  the  science,  has  been  un- 
der consideration  for  some  time,  and  the  present 
year  is  believed  to  be  an  unusually  favorable  oppor- 
tunity for  the  meeting,  on  account  of  the  facility 
with  which  scientists  from  the  Eastern  and  South- 
em  sections  can  visit  Indianapolis  on  their  way  to 
St.  ^uis,  with  no  additional  expense  and  no  delay 
save  the  time  spent  at  the  congress.    Microscopists 
desiring  to  attend  should  apply  to  the  secretary  of 
the  committee  for  circulars  giving  further  informa- 


tion, and  should  send  notice  of  any  important  busi- 
ness to  be  offered  for  consideration,  and  titles  of 
papers  proposed  to  be  read,  aooompanied  by  a  copy 
of  the  papers,  or  by  abstracts  of  the  same,  to  the 
Secretary  of  the  committee  at  least  two  weeks  be- 
fore the  time  of  the  meeting,  in  order  that  a  correct 
programme  may  be  prepared. 

The  invitation  to  the  Oongress  at  Indianapolis 
was,  on  motion,  accepted,  and  it  was  resolved  that 
members  finding  themselves  able  to  attend  should 
give  early  notice  to  that  effect  to  the  Secretary  of 
the  committee,  at  No.  413  N.  East  street,  Indian- 
apolis. 

Mr.  Joseph  McKay  gave  a  demonstration  of 
Profl  H.  L.  Smith's  method  of  dry  mounting  by 
means  of  a  background  of  wax  and  a  curtain-ring 
cell,  showing  the  facility  and  elegance  with  which 
this  method  may  be  carried  out. 

Bev.  A.  B.  Hervey  described  a  new  method  of 
fluid  mounting,  which  he  had  recently  devised.  In 
his  study  of  the  algs  and  lichens  he  had  been 
troubled,  as  others  had  been,  by  the  difficulty  of 
permanently  mounting  specimens  while  studying 
them,  without  waste  of  time  or  change  of  arrange- 
ments. Most  of  the  methods  of  mounting  either 
ruin  such  objects  entirely,  or  else  require  consider- 
able time,  care,  and  special  appliances  that  are 
troublesome  to  a  busy  student;  and  therefore  in- 
structive specimens  are  often  neglected  and  lost. 
The  objects  may  be  transferred  from  water  to  Far- 
rant's  solution  of  gum  and  glycerine,  and  mounted 
without  delay,  but  the  structure  is  not  well  pre- 
served, and  air-bubbles  are  likely  to  be  obstinately 
present.  The  objects  show  best  in  distUled  water,  sea 
water,  camphor  water,  etc.;  and  to  mount  them  in- 
stantly, and  with  uniform  success,  he  prepares  cells 
of  the  gum  and  glycerine  solution,  put  on  by  means 
of  the  turn-table  In  the  usual  way.  Having  made 
ceUs  of  the  required  depth,  and  laid  them  aside 
until  thoroughly  dry,  the  inner  half  of  the  width  of 
the  cell  is  varnished  on  the  turn-table  with  gold 
size,  which  is  also  allowed  time  to  dry  perfectly. 
Objects  in  water  are  arranged  and  covered  in  these 
cells  with  ease,  and  are  ready  after  lying  aside  for 
a  time,  varying  from  a  few  minutes  to  a  few  hours, 
to  receive  a  coat  of  gold  size  or  other  varnish,  the 
fluid  that  exudes  from  the  cell  in  pressing  down 
the  cover-glass  having  dissolved  enough  of  the 
gum  cell  to  hold  the  cover  in  position.  It  has  not 
been  found  that  the  cell  is  too  much  affected  by  the 
fluid;  but  if  it  should  be  so  the  cell  could  be  made 
of  the  usual  cements.  Insoluble  in  water,  and  then 
coated  with  a  thin  layer  of  gum. 

Mr.  0.  E.  Hanaman  demonstrated  the  use  of  the 
Nachet  camera  lucida,  and  quoted  opinions  from 
discussions  at  the  Quekett  Olub  to  confirm  its 
superior  fSacility  of  use,  as  compared  with  the  other 
forms  of  camera. 

Dr.  Ward  presented  the  new  self-centering  turn- 
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table  reoeDUy  contrived  by  W.  H.  Bnllooh,  of  Chi- 
cago, and  remarked  tliat  tfaig  table  teemed  to  com- 
bine all  the  really  radical  improyementt  that  have 
been  made  in  the  tnm-table  up  to  the  present  time. 
The  early  tablet  were  more  or  lets  Batiifactory 
varieties  of  the  original  Shadbolt  form,  and  were 
arranged  to  be  whirled  in  a  variety  of  ways;  bat  the 
first  fundamental  improvement  was  the  self-center- 
ing table  of  Dr.  Matthews,  which  centered  the 
slide  for  width  only  between  Jaws  swinging  on  op- 
posite posts,  and  held  it  in  place  by  means  of  a 
sliding  wedge.  This  method  is  greatly  simplified 
withont  at  all  impairing  its  efficiency,  by  discarding 
the  wedge  and  jaws,  and  centering  by  the  posts 
alone,  in  the  table  contrived  and  now  made  by 
Mr.  Zentmayer.  Mr.  Cox  has  undisputed  priority  in 
the  expedient  which  now  surpasses  all  others,  and 
seems  iikely  to  continue  to  do  so,  of  centering  for 
both  width  and  length,  by  grasping  the  diagonally 
opposite  comers  of  the  slide  between  Jaws  that 
move  automatically  towards  or  from  the  centre, 
after  the  manner  of  the  different  forms  of  Amer- 
ican scroll  chucks.  In  Mr.  Cox's  table,  now  well 
known,  the  Jaws  are  moved  by  a  horiaontal  screw, 
with  right  and  left  threads  on  the  opposite  ends, 
under  the  revolving  plate.  Mr.  Kinne  adopted  in- 
dependently, but  published  subsequently,  the  same 
principle,  but  moved  the  Jaws  by  a  lever  instead  of 
a  screw.  Mr.  Bulloch's  table  is  essentially  a  modi- 
fication of  the  Cox  table,  but  moves  the  Jaws  by  a 
scroll  screw  on  the  surface  of  a  revolving  plate, 
precisely  as  is  done  in  the  scroll  chucks  of  the  ma- 
chinists. The  revolving  table  is  made  double,  of 
two  horizontal  plates,  the  jaws  sliding  through  the 
upper  plate  by  means  of  a  screw  on  the  upper  sur- 
face of  the  lower  plate,  thus  securing  a  very  steady 
as  well  as  convenient  and  durable  adjustment.  In 
addition  to  this,  the  posts  and  clips  are  added  after 
Mr.  Zentmayez's  method,  by  which  the  slide  may 
be  centered  for  width  only,  or  under  which  it  may 
be  adjusted  artificially  by  means  of  concentric 
rings,  as  in  the  early  forms  of  tables.  The  work- 
manship is  good,  beyond  comparison  with  anything 
of  the  kind,  except  the  one  last  mentioned;  and  the 
instrument,  at  its  moderate  price,  can  be  com- 
mended as  a  real  luxury  to  any  one  who  desires  a 
more  elaborate  form  than  that.  It  is  one  of  the 
little  things  that  are  a  great  comfort. 


Stmtt  Mteroeeopleal  Boeletjr  of  Illlaois— A 

regular  meeting  of  this  society  was  held  at  the 
rooms  of  the  Academy  of  Sciences,  No.  268  Wabash 
Avenue,  Chicago,  on  Friday  evening,  March  22, 
President  Henry  W.  Fuller  in  the  chair. 

As  Mr.  Atwood,  the  Secretary,  was  absent,  owing 
to  the  death  of  his  mother,  Mr.  Stuart  was  ap- 
pointed Secretary  pro  tem. 

A  communication  was  presented  from  the  New 
York  Microscopksal  Society,  calling  attention  to  a 


bill  now  before  a  committee  of  Congress,  excluding 
**  glass  in  any  form  firom  the  mails,"  and  requeatiog 
the  society  not  only  to  act  with  them  in  pre- 
venting passage  of  said  bill,  but  in  securing  such 
modification  of  present  ruling  as  will  enable  mioro- 
scopists  to  send  slides  and  objectives  through  the 
mails  as  fourth  class  matter.  The  President  ap- 
pointed a  committee  to  act  in  the  matter,  Messrs. 
Thomstf,  Bulloch  and  Stuart. 

Professor  £.  S.  Bastin,  of  the  University  of  Chi- 
cago, read  a  highly  interesting  and  suggestive 
paper  on  **The  Vegetable  OeU,**  the  aim  of 
which  was  to  show  the  leading  facts  of  cell  struc- 
ture, to  demonstrate  the  Intimate  relations  that 
subsist  between  the  vegetable  and  animal  cell,  and 
to  show  the  bearings  of  the  facts  of  cell  structure 
on  the  doctrine  of  evolution. 

The  author  compared  the  protoplasm  of  the 
vegetable  with  that  of  the  animal  cell,  and  showed 
that  there  was  no  essential  difference  l^etween 
them.  There  was  a  point  where  the  distluctioD 
between  the  animal  and  vegetable  cell  disappeared, 
and  the  two  kingdoms  are  two  branches  which 
spring  from  a  common  trunk.  Developement, 
either  in  the  animal  or  vegetable  might  pursue 
either  of  two  distinct  lines,  According  to  the  first 
mode,  the  ceU  as  an  individual  might  develop 
till  it  reached  a  high  degree  of  perfection  as  wit- 
nessed in  desmids  and  diatoms  among  plants,  and 
some  of  the  infusoria  among  animals.  While,  ac- 
cording to  the  second  plan,  a  great  number  of 
cells,  sometimes  millions,  arc  aggregated  together 
into  a  common  organism,  and  development  pro- 
j  ceeds  by  a  differentiation  of  cell  functions.  Numer- 
ous examples  were  educed  to  illustrate  these  two 
modes,  and  the  various  gradations  in  each.  The 
writer  was  of  the  opinion  that  the  doctrine  of 
evolution  was  the  only  one  that  could  harmonise  all 
the  facts  of  ceU  structure,  and  reduce  the  life  of 
the  globe  to  a  consistent  scheme.  It  had  been 
ridiculed,  but  was  fast  making  conquests,  and  the 
time  was  not  far  distant  when  it  would  be  accepted 
in  some  form  by  all  thinking  men.  Men  to  day^ 
earnest,  thoughtful  men,  were  asking  anew  the 
old  question,  "  What  is  life "  and  they  were  not 
asking  it  firom  their  imaginations,  or  the  oracles,  or 
from  the  priest,  but  from  nature. 

At  the  conclusion  of  the  paper  the  members  and 
visitors  spent  an  hour  at  the  tables,  where  promin- 
ent among  the  stands  was  one  of  new  design 
from  B.  A  J.  Beck.  It  combines  many  desirable 
points  at  so  moderate  a  price  as  to  deserve  a  more 
extended  description  than  can  be  given  here.  An 
achromatic  condenser,  by  the  same  firm,  seemed  to 
present  some  advantages.  The  usual  diaphragm 
was  absent,  and  in  its  stead  a  system  of  five  lenses, 
two  of  which  were  spotted,  for  dark  ground  illmD- 
ination,  rotated  in  a  cap  above  the  usual  back  lense. 

Mr.  Summers  exhibited  slides  of  transverse  sec- 


JOUENAL  OP  mOROSCOPT. 


95 


iions  of  magnoUft  gnndiflora,  showing  thiokening 
of  oell  wills. 

Bbsxst  B.  Stdabt,  Seorotary  pro  tern. 


leiaeo  Mlero«copto«l  8oelet)r...The 
regular  mooting  of  the  San  Franoiaoo  Miorosoopical 
Sooiety  was  hold  on  Thursday  OYoning,  Febroary 
21ii,  Presidont  Hyde  being  in  the  ohalr.  A  goodly 
Domber  of  members,  amongst  them  Honorary 
Members  Edwards  and  Wythe,  were  present,  to 
Msist  the  newly-elected  officers  in  initiating  an- 
other year  of  miorosoopical  research  and  record. 

As  additions  to  the  library  there  were  announced 
A  Domber  of  Interesting  books,  most  of  which  came 
from  the  library  of  the  well-known  Thomas  Fid- 
dian;  the  list  oomprised  Schft&r's  "  Histology  and 
the  Htorosoope,"  *'Hill  on  the  ICioroscope,"  1752; 
Pritohard's  "Infusoria,"  Oobbold's  "Entozoa," 
Master's  "Vegetable  Teratology,*'  Ralfs  '* British 
Desmidie,"  Bobin's  *<  Traite  du  Microscope,**  Hux- 
ley's "Introduction  to  the  Olassiilcation  of  Ani- 
mals,**"  Bob  Oolenrs,**  by  OhoTreul;  "Pratique  du 
Microscope,"  by  Mandi  and  Ehrenberg;  "  American 


Naturalist,"  Amebioam  Joubval  of  Micnosoopr, 

"Cincinnati  Medical  News,"  "Quarterly  Journal  of .  senred  the  images  that  were  in  the  natural  photo- 


influence  of  light,  undergoes  a  chemical  change 
varying  in  intensity  with  the  intensity  and  charac- 
ter of  the  luminous  rays.  In  the  living  retina  there 
is  some  process  which  restores  to  this  substance 
its  responsiveness  to  light  as  fast  as  it  loses  it  by 
the  action  of  light— a  continual  recharging  with 
powder,  as  it  were,  of  the  retinal  batteries,  which 
the  impact  of  light  waves  is  continually  firing 
whilst  vision  continues.  But  after  death,  or  re- 
moval of  the  retina,  the  gunner— the  faithful  heart 
with  its  supply  of  nutrient  blood— having  ceased 
bis  work,  the  last  charge  is  fired  and  the  batteries 
stand  emptied.  So,  the  light  waves  remove  the 
color  from  the  isolated  retina  in  a  few  moments, 
unless  they  be  shut  out  by  darkness,  then  the 
retina  can  be  kept  in  its  natural  condition,  purple 
colored,  the  batteries  ready  charged  to  signal  to  the 
brain  by  their  discharge  the  impact  of  the  first 
light  wave.  Having  thus  the  power  of  keeping 
retin»  Just  as  they  leave  the  eye,  by  immersing 
them  in  darkness,  or  yellow  light,  very  much  as  the 
photographer  takes  his  negative  from  the  camera, 
and  preserves  and  finally  fixes  the  image,  working 
at  it  always  by  yellow  gaslight,  Etlhne  also  pre- 


Mioroscopical  Bdenoe,"  "Nature,"  "English  Me- 
chanic," and  "Popular  Science  Monthly  with  Sup- 
plement." 

President  Hyde  gave  a  cogent  sununary  of  the 
recent  remarkable  discoveries  of  Professors  Bdll, 


graphic  plate,  the  retina,  of  the  nattiral  camera, 
the  eye,  and  actually  fixed  tnese  images— by  soak- 
ing them  in  a  solution  of  alum.  Thus  he  would 
fix  the  head  and  one  of  the  eye-balls  of  a  living 
rabbit  opposite  a  bright  skylight,  cover  it  with 


of  Borne,  and  Etlhne,  of  Heidelburg,  in  the  anat- 1  black  cloth  for  five  minutes,  then  remove  th^  doth, 


omy  and  physiology  of  the  eye.  He  said  that  the 
popular  notion  that  the  murderer's  image  is  found 
photographed  as  it  were  on  the  retina  of  his  vic- 
tim's eye,  may  have  some  foundation  in  fkot,  viewed 
in  the  light  of  these  recent  diooveries,  especially 
those  of  Dr.  KOhne.  Histolegisto  have  always  con- 
sidered the  rods  and  cones  of  the  retina,  which  are 
taken  to  be  the  terminal  organs  of  the  optic  nerve, 
to  be  in  a  natural  condition  when  under  examina- 
tioD.  Prof.  BdU  found,  however,  that  when  the 
utimsl,  say  a  frog,  is  killed  rapidly  and  the  retina 
^wed  as  quickly  as  possible,  it  has  peculiaritieB 
D«ver  before  observed,  and  throwing  new  light  on 
the  physiology  of  vision. 

Since  the  experiments  of  Dr.  Kfihne  are  more 
elaborate  and  extensive  than  those  of  Prof.  Bdll,  a 
■ketch  of  them  will  be  most  instructive.  Prof.  Bdll 
found  that  the  newly  removed  retina  had  a  rosy 
purple  tint,  which  was  difficult  to  examine,  because 
exposure  to  light  changed  it  in  ten  seconds  to  a 
wtiny  lustre,  and  then  after  fifteen  minutes  of 


exposing  the  eye  a  few  minutes,  immediately  re- 
move the  eye,  soak  in  alum,  and,  upon  examining 
the  retina,  find  a  beautifully  accurate  image  of  the 
skylight,  showing  its  separate  parts,  the  boards, 
etc.  Even  the  eye  in  a  severed  head  gave  these 
results.  The  images  were  generally  of  a  rosy  hue. 
Now,  while  this  proves  that  images  of  objects 
seen  before  death  may  be  found  on  the  retina  after 
death,  yet,  since  to  make  this  possible,  the  eye  and 
the  object  must  be  perfectly  still  for  some  minutes, 
and  the  light  must  be  strong,  it  probably  never  has 
happened,  and  never  will  happpen  that  the  Image 
of  the  murderer  is  found  in  the  eye  of  his  victim, 
murder  being  a  deed  of  darkness,  and  a  deed  tend- 
ing to  anything  but  immovableness  in  those  enact- 
ing it. 

Dr.  Wythe  promised  a  future  paper  about  his  two 
amplifiers.  For  the  present  he  simply  drew  atten- 
tion to  an  article  on  "  The  Amplifier,"  in  the  Amzri- 
CAH  Journal  of  Miobosoopy,  February,  1878,  by  Dr. 


Gnstavus  Devron,  of  New  Orleans.  This  critic,  like 
transparency  to  a  turbid  opacity.  Dr.  Ktihne  dis-  the  others,  seemed  to  wholly  overlook  the  fact  that 
eoTered  that  if  kept  in  the  dark,  or  in  sodium  Dr.  Wythe  had  invented  two  very  efficient  ampli- 
(jtSkm)  Ught,  the  delicate  "vision  purple  "of  the  i  fiers,  and  in  claiming  that  the  second  one  is  not 


removsd  retina  could  be  retained  as  long  as 
pithed,  thus  making  a  series  of  very  original  and 
indiive  experiments  possible.  It  is  proved  that 
the  retina  contains  a  substance  which,  under  the 


new,  forgets  the  first.  TdUes'  amplifier,  an  achro- 
matic meniscus,  is  fine,  but  does  not  equal  Dr. 
Wythe's  double  concave  amplifier,  which  has  en- 
abled him,  with  a  fourth  and  ordinarily  oblique 
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illamination,  to  resolve  Snrirella  gemma  into  beads. 
Dr.  Wythe  repeated  his  opinion  that  improvements 
in  objectives  had  reached  their  limits,  and  we  mnst 
look  in  the  fntnre  to  changes  in  the  eye-pieoe  for 
greater  power. 

After  accepting  the  resignation  of  Mr.  J.  A. 
Langstroth  as  Treasurer,  and  continuing  for  some 
time  the  lively  discussion  inaugurated  by  President 
Hyde's  remarks,  the  meeting  was  adjourned. 


The  regular  meeting  of  the  San  Francisco  Micro- 
scopical Society  was  held  Thursday  evening,  March 
7tb;  President  Hyde  being  in  the  chair,  and,  in 
addition  to  a  good  attendance  of  members,  0.  £. 
Slooum,  M.  D.,  of  Ohio,  and  Wm.  £.  Davis,  Esq.,  of 
San  Francisco,  were  present  as  visitors.  After  the 
election  of  Dr.  0.  Hoff,  of  this  city,  to  membership, 
and  of  Mr.  J.  P.  Moore  to  the  office  of  Treasurer, 
additions  to  the  library  and  cabinet  were  announced, 
as  follows:  By  subscription, "  Nature,** "  American 
Naturalist,"  "  Popular  Science  Monthly,"  '*  English 
Mechanic,"  and  *<  Bulletin  Bussey  Institute,  VoL  n 
Part  3; "  by  donation,  from  Clarence  King,  United 
States  Geologist,  volume  5  of  the  **  United  States 
Geological  Exploration  of  the  Fortieth  Parallel;" 
**  Botany  "  from  Prof.  W.  G.  Farlow,  a  paper;  "  List 
of  Fungi  found  in  the  Vicinity  of  Boston."  To  the 
cabinet,  the  Oalifomia  State  Geological  Society 
donated  a  diatomaoeous  earth;  Mr.  Allen  Y.  Moore, 
of  San  Diego,  sent  a  slide  of  Encyomena  caespito- 
sum,  a  beautiful  diatom,  remarkable  in  this  slide 
for  its  freedom  from  other  forms,  and  Dr.  Mouser 
presented  a  mounted  section  of  the  (esophagus  of 
the  goose.  This  last  under  the  microscope,  showed 
with  surprising  clearness  the  innumerable  minute, 
secreting  glands,  with  their  slender  ducts  opening 
upon  the  interior  walls  of  the  CBSophagus.  Dr. 
Mouser  stated  that  the  arrangement  of  the  muscu- 
lar layers  forming  the  walls  of  the  goose's  oesopha- 
gus was  exactly  the  reverse  of  that  in  man,  the  exter- 
nal layer  being  internal  and  vice  versa. 

Letters  were  read  from  Messrs.  B.  Hitchcock  and 
Fred.  Habirshaw,  of  New  York,  relative  to  ex- 
changes of  diatom  earths,  valuable  earths  from 
Jutland,  Germany  and  Canada  being  offered  in  ex- 
change. 

The  Secretary  was  directed  to  join  with  the  State 
Geological  Society  in  sending  as  full  a  series  of 
earths  as  the  united  resources  of  the  two  societies 
would  make  possible. 

Mr.  J.  P.  Moore,  after  stating  that  he  would  have 
a  number  of  papers  for  the  next  meeting,  opened  a 
discussion  on  the  preservative  powers  of  boron 
compounds,  by  saying  that  he  had  been  studying 
the  action  of  boracic  acid  on  vegetable  tissnes.  In 
1873,  a  German  had  taken  out  a  patent  in  England 
for  the  use  of  boracic  acid  in  preserving  fibrin, 
blood,  and  meat  for  several  months,  for  protecting 
linen,  etc.,  from  mildew  and  mold,  for  embalming 


bodies,  and  to  prevent  contagion.  A  recent  article 
in  the  '*OompteBendu**had  exoited  Mr.  Moore's 
interest  in  the  efRMst  of  treating  plant  tissnes  with 
borado  add,  and  one  of  the  promised  papers  would 
treat  of  this  subject. 

The  non-appearance  of  Mr.  Moore  at  a  reoent 
meeting,  through  the  effects  of  poison  oak,  led  to 
some  questioning  of  the  effleienoyof  salicylic  acid, 
his  own  much-trusted  remedy;  but  he  replied  that 
the  acid  still  thoroughly  accomplished  its  work  of 
expelUng  the  poison,  leaving,  however,  an  inflam- 
mation which  took  some  time  to  subside.  A  piece 
of  the  finely  aromatic  "yellow  wood,"  which  oomes 
in  logs  down  King's  Biver,  from  some  unknown 
place,  and  which  is  a  very  durable  wood,  lasting 
years,  was,  after  microscopical  examination,  de- 
termined by  Mr.  Moore  to  be  one  of  the  Taxiness, 
probably  Torreya  Callfornioa. 


■  ♦  • 


SZOHANGSS. 

Wanted,  a  good  microscope  stand,  binocular  pre- 
ferred, in  exchange  for  photographic  lenses.  N. 
Taylor,  676  Broadway,  New  York. 

Wanted,  a  microscope,  obiective,  or  accessory 
apparatus,  in  exchange  for  a  first-class  guitar,  Wm. 
B.TUton's  patent;  cost  $40.  H.  B.,  Box  852,  Wor- 
cester, Mass. 

Slides  of  the  sugar  mite,  amcaba  diffluens,  and 
foraminifera,  In  exchange  for  good  material,  or  well 
mounted  slides  of  interest.  Chtf k  M.  Elliott,  Au- 
burn, N.  Y. 

Large  quantity  botanical  species  indigenous  to 
this  section,  well  preserved,  to  exchange  for  similar 
of  other  sections  of  U.  S.  H.  F.  Jaeger,  456  Dear- 
bom  Avenue,  Chicago,  111. 

British  plants  and  bird's  eggs  for  American  ditto. 
J.  A.  Sanford,  289  Summit  street,  Toledo,  Ohio. 

First-class  injections  and  stainings  of  tongue, 
liver,  kidney,  bladder,  intestine,  stomach  and  brain 
of  rabbit,  and  kidney  of  pig,  in  exchange  fbr  vege- 
table stainings,  insects,  etc.  J.  Eckstein,  Jr.,  136 
Broadway,  New  York. 

Spines  of  Euplectella  speciosa  (glass  sponge); 
also  globular  sand  from  Great  Salt  LAke,  for  other 
good  material.  J.  (Hyler,  Bidgewood,  Bergen 
County,  N.  J.,  Box  104. 

Material— Marine  algs  fi:om  East  and  West 
Coasts,  diatoms  in  situ  on  alge,  musci,  lichens, 
ferns,  lycopodia,  etc.,  for  mountea  objects.  M.  A. 
Booth,  Longmeadow,  Mass. 

Wanted,  a  good  Mdller's  balsamed  proof  plate.  In  • 
exchange  for  a  Beck's  mloroscope  lamp.    H.  Wat- 
son, 31  Abom  street.  Providence,  B.  I. 

Leaves  with  stellate  hairs,  indndlng  the  beauti- 
ful Oroton  eleuthera,  from  the  Bahamas;  also  poly- 
paries  showing  reproductive  cansules,  mountea  or 
unmounted,  for  exchange.  0.  0.  Merrim.  n,  Boch- 
ester,  N.  Y. 

Slides  of  6)m  smut,  spicules,  and  lepldoptera 
scales  of  various  kinds,  in  exchange  for  other  well 
mounted  objects;  transparent  and  for  low  powers 
preferred.  Arthur  Hobart,  Box  581,  Penn  Yan, 
Yates  County,  N.Y. 

Slides  of  human  lung  tn  second  stage  of  pneu- 
monia, for  other  pathological  specimens.  F.  W. 
Mercer,  M.  D.,  Southern  Hospital,  Anna,  HI. 
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Isthmia  Nervosa— A  Study  of  Its  Modes 
of  Growth  and  Reproduction. 


BT  J.   D.  OCX. 


T  the  time  Dr. 
Wallioh*B  article 
txpon  the  tele- 
aoopio  hoops  of 
Biddulphia,  Isih- 
mia^  and  ■ome 
other  diatoms, 
appeared  in  the 
Monthly  Micro- 
acopical  Jotamal^ 
of  Eebmary  of 
last  year,  it  hap- 
pened that  I  had 
in  hand  a  considerable  quantity  of  the  hik- 
mia  nervoia,  in  siiu  npon  seaweed,  from  the 
^oinitj  of  Santa  Barbara,  Oalif omia.  I  at 
once  determined  to  make  a  somewhat  fail 
examination  of  this  material,  and  to  leam 
what  facts  in  the  life  history  of  tiiis  diatom 
oonld  be  drawn  from  the  stndy  of  the  dead 
speoimeDs. 

Part  of  the  material  I  mounted  dry  in 
^u,  so  that  it  could  be  examined  as  either 
•n  opaqoe  object  or  a  transparent  one;  the 
vnt  was  cleaned  in  adds,  part  mounted  in 
liAlnm,  and  part  kept  in  distilled  water  for 
rumination  in  that  condition. 

The  examination   fully   sustained  Dr. 


Wallioh's  statement,  that  the  hoop  of  Isth- 
tnia  is  often  found  to  be  of  two  or  more 
concentric  tubes,  which  slide  over  each 
other  during  the  multiplication  of  tiie  dia- 
tom by  division;  but  in  regard  to  the  mode 
of  growth  of  the  hoop  itself,  the  causes  of 
variation  in  the  size  of  the  frustules,  and 
especially  as  to  the  formation  and  function 
of  the  conjugate  (or  sporangial)  frustule, 
the  facts  obsenred  seem  to  point  to  con- 
clusions so  different  from  his  as  to  warrant 
a  detailed  presentation. 

At  the  risk  of  repeating  some  things  too 
weU  known,  I  shall  endeavor  to  give  a  con- 
nected description  of  the  appearance  of  the 
diatom  at  the  several  stages  of  its  growth, 
up  to  the  appearance  of  the  conjugate  frus- 
tule,  and  through  such  subsequent  steps  as 
I  find  sufficientiy  supported  by  the  evidence 
before  me. 

1.  Forms  qf  the  JDiaiam, — ^The  IsOimia 
nervosa  has  both  a  rhomboid  and  trapezoid 
form.  The  heavy  costsd,  or  ribs,  which 
give  the  name  to  the  species,  are  found  on 
the  valves  only,  but  not  on  the  hoop.  These 
nervures  or  costsd  are  very  similarly  ar- 
ranged in  all  the  frustules.  Those  of  one 
valve  are  nearly  parallel  to  each  other, 
pretty  regular  in  direction,  running  from 
the  margin  next  the  hoop  to  near  the  sum- 
mit of  the  dome-like  valve,  where  they 
reticulate  with  each  other.  Those  of  the 
other  valve  start  from  the  margin  in  a  sim- 
ilar way,  but  branch  much  sooner,  and  run 
together  in  a  coarse  network,  of  which  the 
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most  muked  lines  or  ribt  putUllj  anr- 
rotind  and  iaolato  th«  Doae-lik«  projection 
of  the  Tklve,  from  which  the  gelatinooB 
stipes  exad««  through  the  fine  Mive-Iike 
perfoiationa,  which  here  take  the  plooe  of 
the  maoh  larger  areola  found  on  other 
parts  of  the  valve.  Tlie  ooatte  projeot 
boldlj  into  the  interior  of  the  shell  to  a 
depth  of  abont  one-twelfth  of  ita  ahorteet 
diameter,  and  their  interior  arrangement 
abont  the  point  b;  which  the  diatom  is  at- 
taohed,  ia  snch  as  to  indicate,  or  at  least 
8trongl2r  to  anggeet,  a  aepante  cell,  having 
the  office  of  secreting  the  gelatinons  sab- 
atance  of  the  stipes  or  atalk.     (Fig.  l.J 


ng.  1. 

2.  RtUiHve  Ifuitibers  q^  ffia  tieo  Fotjtu.— 
The  flaaion  of  the  diatom  ia  alwajs  trans- 
verse diagonally,  the  line  of  division  nin- 
ning  in  aooh  a  way  as  alin>7S  to  divide  a , 
rhomboidal  form  into  two  trapesoids,  and  a 
trapezoid  into  one  rhomboid  and  one 
trapezoid.  From  this  it  remits  that  the 
nombet  of  trapezoids  ia  largely  in  ezoeaa  of 
the  rhomboida,  for,  bom  the  binary  divia- 
ion  of  one  of  eaoh  kind,  mnat  resnlt  three 
trapezoids  to  one  rhomboid.     (Fig.  1,  a,  b.) 

8.  Potilitm.  (/  the  Stipes  and  Point  of  At- 
tackmmU. — Asanming  the  point  of  attach- 
ment of  the  frond  or  flUment  to  be  its  lower 
end,  the  valve  with  irregular  ooslie,  which  I 
will  call  the  stipital  end  of  the  diatom,  is 
always  down.  Thna,  in  a  apeoimen  in 
which  division  is  complete,  except  that  the 
two  new  fraatolea  are  still  held  within  the 
elongated  hoop  of  the  original  one,  it  will 


be  seen  that  the  stipital  ends  are  in  the 
aame  poaition,  thna  maintaining  a  general 
analogy  to  the  positions  of  buds  and  stems 
npon  any  larger  plant.     (Fig.  1,  a,  b.) 

4i.  Modes  <^  ConnecHoti  tn  tie  Filamenl  if 
Diatoms. — The  apparently  capriciona  way 
in  which  the  aeveral  diatoma  are  sttaohed  to 
each  other  ia  easily  accounted  for,  since  a 
single  slide  of  the  plant  in  situ  will  gener- 
ally give  specimens  which  mark  nearly 
I  every  conceivable  step  in  their  growth  and 
separation.  Bringing  these  steps  together, 
we  find  that  the  simplest  form  of  connec- 
tion ia  that  which  oooura  when  the  stipes  of 
No.  2  attachee  itaelf  to  the  top  of  No.  1, 
their  growth  crowds  them  beyond  the  hoop, 
and  the  two  remain  as  shown  in  Fig.  1,  a,  b. 
No.  2  may  attach  itself  to  the  edge  of  the 
hoop  of  No.  1.  In  this  oaae  No.  2  is  grsd- 
nally  crovded  out  of  the  hoop  by  the 
growth  of  its  twin  brother  below,  antU  its 
stipes  can  only  hold  on  the  very  edge  of  the 
hoop,  and  the  still  forther  growth  of  No.  1 
makes  it  tnm  outward  until  it  takes  the 
position  shown  in  Fig.  1  at  e.  If,  now. 
No.  1  completes  a  aeoond  division.  No.  8 
may  remain  sttaohed  to  the  others  aa  shown 
above  (Fig.  1,  d),  or  may  become  looseoed 
and  fall  off  entirely,  leaving  the  first  two  in 
a  position  in  which  the  hoop  o(  No.  1  jro- 
j'eots  beyond  the  fruatulo,  and  No.  2  rsmaina 
attached  to  its  side.  Beddea  the  varicni 
combinations  and  permntationa  of  these 
modes  of  attachment,  the  loosened  fns- 
toles  may  attach  themselves  wherever  they 
may  fall,  either  to  the  alga  on  which  the 
colony  lives,  or  to  other  diatoma  amongst 
which  it  may  lodge. 

4.  The  Hoop.— I  iiave  already  stated  my 
aooord  with  Dr.  Wallich  in  finding  the  hoop 
composed  of  concentric  elliptical  tubes, 
sliding  over  each  other  like  the  draw 
tnbea  of  a  telescope.  Indeed  this  ia  so 
obviona  a  fact  that  the  moat  oaaual  obserrer 
ooold  hardly  be  eiouaed  for  overlooking  it. 
Not  only  ia  it  ahown  by  the  thicker  band 
abont  the  middle  of  the  diatom,  when  the 
ateoI»  of  the  different  lamdin  of  the  hoop 
are  confnsed  by  lack  of  coincidenoe  with 
each  other,  and  where,  by  focneaing  upon 
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«itlier,  the  areoJn  of  thkt  lunella  tuj  be 
biongbt  ODt  shifp^,  tlie  otbei  beooming 
dim;  but  ti  the  ridea  of  the  diatom,  where 
the  cnirTe  of  the  hoop  beoomes  nearlj  per- 
pendloalkr  to  the  line  of  vinon,  the  donble, 
and  Bometimea  triple  thiokneBB,  is  seen  al- 
mort  u  oleailj  as  if  looking  at  the  edge  of 
« longitndinal  seotion. 

Bnt  Dr.  'Wallioh  dravs  the  eonolnaion 
that  the  hoop  grows  bjr  addition  of  silez  at 
the  free  margin,  "mnoh  in  the  aame  way 
that  the  apiderm  of  the  molliuooni  iheD  is 
Moreted  by  the  margin  of  the  animal's  man- 
tie."  Hjr  observations  tend  to  eatablish  a 
difieiant  oondnsion,  yiz.,  that  the  growth 
of  the  hoop  is  in  aooordanoa  with  the  laws 
of  vegetable  growth,  rather  than  animal, 
and  harmonizing  with  the  theory  of  a  mem- 
tnaae  in  which  the  silex  is  deposited,  whioh 
membrane  may  be  divided  and  split  by  the 
ptooesB  of  inttisansoeption,  or  a  new  mem- 
brane may  be  formed  within  the  old,  from 
the  protoplasm  or  live  cell  oonten^  Xiet 
ns  ennmente  some  of  the  facts  bearing  npon 
the  qneetion. 

Upon  almost  any  slide  of  Isfftmia  will  be 
foond  nnmerona  specimens,  in  whioh  will 
be  noticed  not  only  the  arrangement  of  the 
areohe  in  the  form  of  the  qninoonx,  made 
by  pretty  regnlat  diagonal  rows,  bnt  the 
face  of  the  hoop  is  divided  by  one  or  more 
hnaa  of  dear  silex,  mnning  straight  around  I 
the  diatom,  and  breaking  np  the  dotted 
field  into  two  or  more  par^  as  shown  in 
Tig.  2,  a.  Bringing  different  individuals 
onder  the  eye,  one  will  soon  be  fonnd  in 
whioh  this  dear  line  has  divided  so  as  to , 
■how  two  smooth  edges  a  little  separated,  as  I 
if  the  two  halves  of  the  diatom  had  broken 
(sunder  throngh  the  middle  of  the  hoop. 
This  tntnre,  however,  will  be  fonnd  not  to 
«iit  dear  throngh  the  shell,  bnt  the  areoln 
of  an  inner  lamella  will  be  seen  below  the 
opening,  and  npon  one  side  or  the  other  of 
it  oarefol  focosing  will  tnoe  saooeeaively 
the  faint  ontlines  of  other  areola  In  an  ex- 
eMdingly  thin  film  of  silioa,  whioh  fades 
awaj  to  inviribili^  as  it  is  traoed  toward 
the  jnnction  of  the  hoop  with  the  valve.  | 
It  may  also  be  seen  that  when  the  open-' 


ing  of  the  sntnre  is  very  small,  the  areolie 
of  the  inner  film  have  evidently  slid  from 
under  the  exterior  onee,  by  the  same  dis- 
tance as  the  opening  of  the  sntore,  thns 
showing  that  ihey  were  before  conoentrio, 
and  anggeating  (what  farther  observation 
satisfactorily  proves)  that  the  same  process 
of  donbling  the  membrane  or  film  baa  gone 
on  npon  the  other  side  of  Qie  sntnre  in  the 
other  half  of  the  diatom,  bnt  is  for  the 
nonce  invisible,  beoanae  the  adhesion  of 
the  Alms  is  nndistnrbed,  and  their  areolie 
remain  concentric. 

If  the  slide  is  rich  in  broken  speoimens 
(so  often  the  most  instmotive),  a  little 
aearoh  will  probably  be  rewarded  by  the 
discovery  of  a  oast  hoop  in  which,  beyond 
the  sntnre,  the  thin  film  above  described  is 
still  adherent,  not  as  a  grodoal  tapering  or 
diminution  of  the  substance  of  the  hoop, 
but  starting  from  the  edge  of  the  sntnre  by 
a  shoulder,  or  sadden  diminution  of  the 
thiaknees,  whioh  the  light  marks  by  a  dis- 
tinct line,  beyond  whioh  the  silioa  grows 
OTaneMent  and  the  areole  gradually  f^ter, 
toward  the  irtegnlar  and  soaioely  viaible 
edge.    {Fig.  2,  i.) 


I  shall  presently  give  reasons  for  think- 
ing that  the  separation  of  the  parts  of  the 
hoop  at  the  sntnre  does  not  take  plaoe, 
when  the  diatom  is  growing  normally, 
until  the  inner  hoop  has  acquired  its  growth 
in  thiokness,  and  extends  from  valve  to 
valve,  or  at  least  to  the  next  suture  above 
or  below  the  one  at  which  the  division  is 
supposed  to  take  plaoe;  but  the  next  point 
to  be  immediately  nolioed  is  that  a  similar 
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sataie  ooonts  near  the  edge  of  the  hoop 
where  it  ootmeota  with  the  Talve,  Rud  when, 
bj  the  growth  of  the  diatom,  the  inner  or 
outer  hoop  Bepwktee  tt  that  pkoe,  the  line 
of  the  division  can  be  pl&inlj  seen  ninning 
acroBB  the  large  horseahoe-shaped  areoln 
whioh  there  form  theohAraoterifltio  marking 
of  the  shell.  We  thtia  liave  lines  of  sntore 
alwk^s  at  the  two  extremities  of  the  hoop, 
and,  frequently,  one,  two,  or  even  three, 
crossing  it  at  intervals.  The  intervening 
sntores  are  not  invariably  present,  bat  are 
fonnd  oftenest  in  the  largest  diatoms,  and 
espeoiallj  in  those  whose  width  is  greatest 
in  proportion  to  their  length.  The  aatore 
may  appear  on  the  inn«  hoop  at  a  different 
plane  from  that  on  the  onter,  or  when  none 
appears  on  the  outer  hoop  ezoept  at  its 
ends,  and  viotverta.  This  mode  of  "break- 
ing joints  "  will  at  onoe  be  seen  to  be  nae- 
(nl  in  strengthening  the  stmotnte,  and  pre- 
venting the  slightest  aoddent  from  break- 
ing the  diatom  quite  in  two  in  the  middle. 
(Fig.  3,  cj 


rig-B. 

6.  7%a  Omatdum  <f  Hoop  and  Valve.- 
Before  proceeding  further  in  the  descrip- 
tion of  the  manner  in  whioh  the  sliding  of 
tbe  telesoopic  hoops  npon  each  other  ao- 
oommodates  the  growth  of  the  diatom,  it 
will  be  well  to  examine  the  stmotnrs  of  the 
oonneoting  parts  of  hoop  and  Titre,  since 
these  a»  vary  important  items  in  the  list 
of  conditions  whioh  oontrol  the  phenomena 
in  question,  and  they  do  not  seem  to  have 
been  oarefnlly  examined  or  nnderstood. 

In  the  fnllj  formed  valve  of  the  diatom,  r 
the  edge  next  the  hoop  has  a  broad  flange 
projecting  inward,  whose  width  is  nsoally  { 


fooud  to  be  about  one-«ixth  of  the  shorter 
diameter  of  the  valve.  The  oostie  of  the 
valvs  terminate  in  this  flange  or  diaphragm, 
with  a  tapering  onrve  reaching  to  its  inner 
edge,  thus  supporting  and  strengthening  it. 
Upon  the  valve,  this  flange  makes  a  sharp 
right  angle  with  the  outer  edge,  or  is  even 
a  little  oonaave.  The  hoop  has  a  similar 
diaphragm,  buttressed  and  supported  in  like 
maimer  by  the  nervures  of  the  large  areohe 
which  mark  the  end  of  thshoop;  the  ap- 
pearance of  these  so-csUad  areoln  being,  in 
faot,  wholly  caused  by  the  nervures  or 
braoes  which  support  the  diaphragm,  and 
having  no  real  similarity  to  the  areol» 
which  mark  the  general  surface  of  the 
diatom,  but  are  analogous  to  the  eosts  of 
the  valves.  The  hoop  diaphragm  has  one 
very  important  peculiarity,  viz.,  that  its 
inner  edge  is  recurved  or  bent  down  over 
the  edge  of  the  valve  diaphragm,  with  a  lip 
of  about  tha  thickness  of  the  latter  plate, 
thus  giving  great  fljmneas  of  oonneotion, 
and  eflectually  preventing  lateral  displace- 
ment of  the  parts.  The  hoop  and  its  dia> 
phragm  do  not  meet  at  a  sharp  angle,  se  in 
the  case  of  the  valve;  but  the  side  of  the 
hoop  rounds  into  the  diaphragm  with  an 
ea^  onrve.  The  conneolaon  of  tite  parts  is 
shown  diagrammatioaUy,  in  longitudinal 
section,  in  Fig.  S,  a,  b, 

I  have  occasionally  fonnd  the  diaphragm 
of  both  valve  and  hoop  greatly  widened, 
projecting  into  the  interior  of  the  diatom 
mmdi  further  thui  common,  so  as  to  make 
a  partition  more  than  half  closing  the  con- 
nection between  the  two  parts.  Its  inner 
outline  in  these  oases,  is  of  the  form  of  a 
broader  ellipse,  but  it  seuns  to  have  grown 
as  a  thinner  fllm  of  silica,  back  of  the  ordi- 
nary diaphragm,  or  rather  so  extending 
from  It  as  to  leave  the  box4ike  fitting  of 
parts,  as  shovm  in  Fig.  8,  so  that  the  thinner 
portions  are  not  in  immediate  contact  with 
each  other,  as  the  thicker  and  narrower 
rims  or  flanges  are.  Upon  these  widened 
diaphragms  the  lines  of  the  supporttng 
servurea  extend,  ss  npon  the  narrower 
ones,  bnt  becoming  fainter  and  wider  ss 
they  go,  giving  a  beautiful  appearance  ol 


JOtTRNAI;  OF  MICEOSCOPT. 


101 


radial  lioes  pointing  to  the  open  centre. 
(Fig.  *.) 

It  will  thtia  be  seen  that  the  proviaion  foi 
■  flnn  connection  between  reive  and  hoop 
indiofttea  pennanenoe,  wad  the  fiiot  will  be 
fonnd  in  aoooidanoe  with  this.  The  valve 
and  hoop  nerre  aerei  their  oonneotion  at 
thu  pUoe  daring  the  life  of  the  diatom,  and 
in  the  examination  of  a  great  nnmber  of 
indifidnals  in  whioh  the  separation  haa 
oooorred,  I  have  VMtoely  fonnd  half  a  dozen 
in  whiah  the  reonrved  lip  of  the  hoop  dia- 
phiagm  has  not  been  fractoied  in  plaoea, 
tbn*  iodioating  that  the  aeparation  was  bf 
riolenoe  and  not  b;  natnrol  oanaeo.  I  re- 
gard it  therefore  m  a  sMtled  point  that  the 


end  of  the  hoop  (inolnding  the  large  areolee 
and  the  diaphragm)  after  it  ia  once  grown, 
never  separatee  from  its  adjacent  valve  dar- 
ing the  life  of  the  diatom,  bat  that  all 
diviaiona  bjr  mnltiplioation,  and  losses 
separationa  of  intermediate  psirta  ol  the 
hoop,  leave  the  oonneotion  between  this  aod 
the  valve  an  disturbed. 

6.  Tfie  Formalion  of  2few  Valves  iTi 
Gromth  q^  the  Diatom. — The  diatom  maj 
pnq»erl7  be  oonaidsred  as  having  attained 
Itafoll  growth  when  its  valvea  are  so  far 
separftted  aa  to  leave  room  for  the  division 
of  the  cell  contents  into  two,  and  the  forma- 
tion of  two  new  and  fall-sized  valves  within 
the  hoop.  When  thia  work  ia  completed, 
we  have  no  longer  one  diatom,  bat  two,  and 
their  nnion  from  that  time  may  be  regarded 
as  meabanioal  merely.  The  atndy  of  the 
dead  apeoimena  oon  tell  nothing  directly, 
about  the  formation  of  the  naolei  and 
diviaion  of  the  endochrome.  The  growth 
of  the  ailiceooB  film  of  the  valve  maj,  how- 


ever, be  traced  hy  examples  of  almost  every 
stage  of  its  progress.  It  ia  fonnd  with  the 
film  so  thin  that  it  can  only  be  discovered 
at  all  by  its  oatline,  where  a  portion  of  it  is 
in  on  edge,  as  it  were.  In  these  caees, 
membrane  coald  be  conceived  moredeli- 
oate,  appearioR  slightly  crumpled  by  the 
preseore  whioh  the  new  valves,  being  back 
to  back,  seem  to  apply  to  each  other  by  the 
growing  foroe  within.  At  this  stage,  no 
trace  of  costte  or  areolcecanbeseen.  Soon, 
however,  «a  a  somewhat  more  advanced 
specimen  ia  fonnd,  faint,  hair-like  traces  of 
the  coats»  are  seen.  Theae  are  fonnd  soon 
to  be  more  and  more  developed;  areolee, 
between  them,  begin  to  appear,  and,  finally, 
the  fully  formed  valve,  with  ita  oval  edgea 
resting  on  the  hoop  diaphragm.  The  living 
foroe  within  each  pair  of  valves  would  now 
seem  to  have  gathered  its  energies  for  tho 
next  step,  for  we  find  the  new  valves  separ- 
ating  from  the  old  ones,  and  the  pair  of 
diatoms  severally  growing  aa  the  parent 
did  before  them.  In  thia  separation  the 
new  valves  leave  the  hoop  diaphragm  be- 
hind  them,  with  ita  braces  looking  like  large. 
areolfe,  and  they  each  seem  to  be  simply- 
forced  apart  from  the  old  valve  by  the  grow- 
ing foroe  of  the  cell  oontenta,  as  two  pistons 
in  one  cylinder  would  be  by  steam  injected 
between  them, 

7b  be  amtimitd. 


Some  Remarks  Concerning  P.  T.  Cleve 
and  Holler's  Diatoms.    Upsala,  1877. 
No.  1-48.    By.  A.  Srunow. 
No.  1.  I  waa  not  before  aware  that  ITi/alo- 
discus  SleUiger,  Bailey,  waa  identical  with 
Podo»ira    Maculala,    8m.,    {Craspedodisous 
SteUa,  Ehr.  Microg.),  and  have  learned  it 
first  by  Prof.   Smith's  paper.*    Although 
there  are  some  things  contradictory  in  Bai- 
ley'a  description,  I  think  Prof.   Smith  is 
right,  but  I  oannot  agree  with  him  in  con- 
sidering the   widely   distribnted   diatom, 
which  I  have  mistaken  for  H.  SMliger,  the 
Eupoditeut  (Actinoptychut)  interpumHalut.ot 


*Tbla  Joarnal,  Vol.  II,  page  W. 
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Brightwell.  Brightweirs  delineation  is  that  i  No.  2.  Ht/alodiscus  FrankHni  (E),  deve. 
of  an  Actinocydus  without  a  marginal  pro- 1  This  speoies  is  so  nearly  allied  to  Podosira 
oess,  and  is  so  yery  like  the  Cotcinodiscus  hormoides  of  W.  Smith,  S.  B.  D.,  xlix,  f. 
Aiscus  of  Norman  that  I  am  mnoh  inclined  82  (not  Montagne),  that  it  is  impossible  to 
to  think  both  speoies  are  really  the  same  define  the  difference.  I  propose  the  name 
diatom.  It  would  be  difficult  to  say  whether  |  Podosira  Franklini  for  W.  Smith's  species 
it  would  be  better  to  place  this  species  (widely  different  from  autbentic  specimens 
among  the  Actinocydoe  or  Coscinodiscece,  of  P.  hormoides  of  Mont  in  my  collection.) 

The  diatom  in  No.  1  of  Cleve  and  Holler's  [  If  the  name  Hyaloducus  is  retained,  it  may 
collection  is  a  variety  (yar.  articc^  of  what  I  be  called  as  above  (K  aubiilis,  Bail);  bat 
I  consider  now  Podosira  maxima^  Kg.,  (or  this  genus  it  would  be  better,  perhaxw,  to 
Hyahdiscus  maximus,  if  this  gcQUS  should  abolish,  along  with  many  other  genera  of 
be  retained);  it  is  identical  with  CydoteUa^\he  MdosirecB,^ 

maxima,  Kg.  BaciU.,  I,  5,  for  I  have  never  |  No.  18.  Staurosira  cequalis  (Heib.)  OmD. 
seen  any  other  diatom  on  algse  from  Ohili  Prof.  H.  L.  Smith  expresses  his  doubts 
and  Peru  which  agrees  better  with  Kutz-  >  about  the  distinctness  of  the  genera  SUmr- 
ing's  somewhat  insufficient  delineation;  and  osira  and  Fragilaria,  I  think  they  belong 
my  late  friend,  Eulenstein,  who  had  seen  |  to  different  groups  of  diatoms,  separate  by 
Kutzing's  collection,  was  of  the  same  opin- 1  nature  of  the  endoohrome.  FragHaria  is  a 
ion.  The  fine  hexagonal  markings  of  this  I  cocooohromatic  diatom,  allied  to  Biaioma, 
diatom,    interrupted   by  irregularly   radi-  Meridion,  etc.     Staurosira  has  much   less 


divided  cell  contents,  and  is  so  nearly  allied 
to  Synedra  that  it  is  often  difficult  to  decide 
in  which  genus  a  species  should  be  placed.  | 


ating  coarser  punctsd,  are  so  widely  differ- 
ent from  the  coarse  radiating  granules,  in- 
terrupted by  regular  double  rows  of  blank 
spaces   in   Eupodiscus   interpunctatus,  andj 

Coscinodiscus  fuscus^  that  I  think  it  quite  i  the  name  of  H.  steUiger.    And  as  for  Olere  aod 

impossible  to  unite  the  Podosira  maarima  I  MOllert  No.  1, 1  only  remark  that.  "  Whateyer  it 

'^^  .  ^,  .   F»    .    .       ™*y  be,  it  18  not  the  form  called  H.  steUiger  bj 

to  these  species.     The  centre  of  Podosira  \  Bailey."   However,  as  MdUer  no  donbt  depended 

ma:nma  i.  oooapied  by  «.  irreguburly  bor-  1^^,^.^  mT^^Umrt' i.^^pTgnrrhS: 
dered  wide  space,  less  transparent,  and  more :  judgment,  a  thing  I  ahoold  hesitate  to  do.  Indeed, 

irregularly  ponetete  than  the  re.t  of  the  j  ij. JjTnTd'n^  ^laTdMr^nXlrd: 
valve.     Sometimes  this  space  is  very  large,  j  ing  the  mistake,  for,  as  mentioned  aboye,  Bright- 

^     •«   i.1.^   ..^^w.:^^^.  T  i>k^«<«t«»  *^  K^  *u-v '  well's  flgare  Is  very  poor.    Eulenstein  gave  me 
as  in  the  specimens  I  thought  to  be  the  gji^^,^  ^^j^jj  ^e  had  r<         "       ~  "    ' 

true   Hyahdiscus  steUiger   of   Bailey,    and 

sometimes  very  small,  as  in  the  specimens 

edited  by  Oleve  and  Moller,  which  resemble  |  Mdller  on  the  Typen-Platte  as  H.  steUiger.    Is  for 
,,     .3/  ^-D-Lx     11    tl^^      CosoinodisoQS  faicns  of  Norman,  it  is  an  entirely 

Hyalodisctis  cervmus    of    Bnghtwell  (Mic.    -  " 

Jour,  viii,  5,  9).  But  in  this  speoies,  the 
centre  of  the  valve  is  convex,  and  in  P. 
maxima  the  whole  of  the  valve.  P,  max- 
ima is  nearly  allied  to  P,  Jiormoides,  Mont 
(not  W.  Sm.)  and  I  am  not  quite  sure  they 
can  be  separated  with  sufficient  distinct- 
ness.* 


received  from  Brightwell,  of 
the  very  material  firom  West  Indies,  in  which  the 
latter  fonnd  the  A.  interpanotatns,  and  there  oan 
be  no  doubt  of  ita  identity  with  the  form  issued  by 


*Herr  Qrunow,  for  whose  opinion  I  h  are  the  great- 
est respect,  is,  I  am  quite  sure,  mistaken,  in  conse- 
quence of  Brightweirs  very  poor  representation  of 
his  A.  interpunctatus.  I  do  not,  in  bo  many  words, 
say  anywhere  that  (Htinow's  Hvalodisous  steUiger 
is  the  A.  interpunctatus  of  Brightwell,  though  ido 
iay  that  MOUer  has  issued  Brightwell*s  form  under 


different  diatom,  at  coarsely  marked  almost  as  the 
■o-called  Eupodiscns  Ralfsil,  to  which  Norman  him- 
self likens  it,  and  differing  only  by  wanting  the 
inter-marginal  nodule.  It  occurs  abundantly  at 
Melbourne,  and  in  the  Tarra  Tarra  Biver,  Aui- 
tralia.— H.  L.  8. 

fHyalodiacus  subtills,  Bail.,  occurs  always  as  a 
single  diatom,  attached  to  the  algie  precisely  like 
ArachnodiscuB  and  Coscinodiscus,  ana  never  in  a 
filament,  as  Podosira.  I  am  not  quite  clear  about 
the  propriety  ot  abolishing  this  genus.— H.  L.  8. 

§It  appears  to  me  that  it  would  be  much  more 
difficult  to  decide  if  we  relied  upon  K.  Paul  Petifs 
distinctions  of  "Coocoohromatic'*  and  **Plaeo- 
ofaromatto,**  which,  certainly,  oan  never  be  applied 
except  when  one  examines  living  specimens.  The 
diatom  in  question  is  plainly  Fragflarla  capuoUia, 
or  a  variety  thereof,  and,  if  I  may  be  allowed  to 
judge  from  my  own  drawings,  one  of  the  **0oooo- 
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No.  20.  Berkeleya  DiUtoynii,  GniD.  This 
preparation  is  mixed  with  a  great  many 
fnutnles  of  B,  /ragilis^  Grev.,  (or,  better, 
of  B,  miccmSf  Lyng.),  bat  it  oontains  also 
the  trae  B,  DiUwynii,  eaaily  known  by  its 
much  smaller  size.  A  representation  of  the 
yalves  of  B.  DiUwynii  will  be  fonnd  in  my 
paper  on  the  NoTara  alg»,  and  of  B.fragilis 
in  my  paper  on  Hondnras  diatoms  in  the 
Mia  Trans.,  London,  October,  1877,  S.  0. 
xcT,  f.  15.  W.  Smith's  delineations  of  the 
latter  species   rosembles    N,    Scopulorum, 

No.  24.  yavustda  gigas,  E.,  is  yery 
rare  in  this  sample  of  NoTa  Scotia  de- 
posits, which  contains  principally  N,  dac- 
iylus,  E. 

No.  25.  Stauroneia    amphoraidea,    Gran. 
I  folly  agree  with  almost  all  Prof.  H.  L. 
Smith  says  aboat  this  nnmber,  only  I  do 
not  think  that  the  trae  Amphora  membran- 
acea  of  W.  Smith,  S.  B.  D.,  ii,  29,  is  qnite 
identical  with  A.  Ostrearia,  Br^b.,  of  which 
I  have   authentic  specimens   from   Cour- 
seolles.    W.  Smith's  delineation  is  that  of 
an  Amphora  with  very  fine  striation,  and 
less  complex  connective  membrane,  which 
I  have  occasionally  seen,  and  possibly  it 
may  be   considered   as   a   Staaroneiform 
variety  of  A,  obtuaa.      The  other  delinea- 
tions of  A.  membranacea,  Sm.  (Pritch.,  T., 
vii,  f.  51;  M.  J.,  vi,  8)  belong  to  A,  Ostre- 
aria,  Breb.,  which  has  11-18  strise  in  0.01 
mm.,  and  is  very  like  A,  HneotalOj  E.,  dif- 
fering only  by  the  lateral  dilation  of  the 
central  nodules.    To  A,  Ostrearia  are  allied 
A.  Parcellus,  Kitton,  var.  Novcb  Caladonice, 
Onm.,  A.  decussata.  Gran.,    etc.,    but   in 
«)me  instances,  it  remains  dubious  whether 
these  species  are  not  stauroneiform  varie- 
ties of  others.    As  one  of  my  specimens  of 
A,  Ostrearia  contains  the  A.  quadrata,  Br^. , 
I  can  state  here  that  this  little  known  species 


«hromftiiee/  bat  there  seemi  to  be  little  reason 
for  feptnttng  this  from  other  of  the  Fragilaries, 
«.  9.  F.  meaolepta,  whioh  is  as  plainW  *'  plaooohrom- 
fttfo,**  and  maoh  doeer  allied  to  Stanrosira.  The 
oame  Staorotira,  as  a  distinotlTe  one,  was  intended 
to  comprehend  snoh  of  the  flUmentons  species 
of  Fragfl«rie«  as  had  inflated  valves.— H.  L.  H. 


seems  to  be  quite  identical  with  A.  laevis, 
Greg.* 

No.  28.  This  contains  a  smooth  variety  of 
EvkfioHa  deniictdaia,  Br^b.,  of  which  I  have 
examined  anthentic  specimens,  The  "  den- 
ticulse "  are  not  undulations  of  the  dorsum 
of  the  valve,  but  a  row  of  somewhat  prom- 
inent gpranules  on  the  convex  side  of  the 
valve.  The  form  which  I  mistook  for  E, 
denHctdaia  in  my  paper  on  "  Banka  dia- 
toms,*' (Babenhorst  Beitrage)  is  a  variety  of 
E.  Cameliis,  K 

No.  29.  The  small  Cymbella  in  this  prepar- 
ation is  perhaps  the  true  C.  Amphioephala^ 
I  Naeg.,  and  quite  identical  with  (7.  NavictdcB' 
'^ormis,  Auerwald,  (Bab.  Alg.  Europ.,  No. 
1,065),  but  not  with  Heiberg's  delineation, 
which  shows  no  trace  of  the  smooth  area 
around  the  central  nodules,  very  oonspicu- 
ous  in  Auerwald's  authentic  specimens. 
We  may  call  the  form  delineated  by  Hei- 
berg  C,  amphioephala,  Naeg.,  (see  also  A. 
Schmidt  Diat  Atlas,  T.  ix,  62,  64)  and  re- 
tain the  name  (7.  NaviculotformiB  for  Auer- 
wald*s  species  (see  Schmidt's  Diat.  Atlas,  T. 
ix.,  63).  The  latter  is  closely  allied  to  C. 
Anglican  Lagerstadt,  C,  ciupidatOf  W.  S., 
(not  Kg.),  and  perhaps  a  small  form  of  it 

No.  30.  (Jooconema  Kamtschaiicum,  Gmn. 
This  species  is  not  allied  to  C,  cistiUa;  its 
nearest  relation  is  C.  Mexicanum,  E.,  (if 
the  form  delineated  in  Schmidt  s  Atlas  is 
Ehrenberg's  species)  and  with  which  it  i 
perhaps  best  to  be  united,  as  it  differs  on 
by  its  somewhat  finer  markings,  and  smaller 
size— it,  together  with  C,  Stomaiophorum, 
Grun.,  {Q.  gihhumf??  E.,  not  CymbeUa 
gibhoy  Bailey),  and  (7.  Ausiralicum,  Schmidt, 
to  a  little  group  of  CocoonemecB  (or  Cym' 
bellece),  having  the  central  nodules  crossed 


*Herr  Omnow  Jadgei  from  the  poor  flgnrein 
S.  B.  D.  I  have  a  slide  labeled  A.  membranaeea, 
which  was  examined  and  marked  by  W.  Smith  him- 
self. It  contains  specimens  which  diifer  as  to  the 
width  of  the  striated  part  of  the  tsItc  (the  canoe 
shaped  part  of  Balls}  between  the  flgnre  in  8.  B.  D. 
and  that  of  Boper,  copied  by  Balfs,  in  Pritohard; 
and  the  striation  in  this  anthentic  specimen  is 
almost  eiactly  that  mentioned  by  Herr  umnow  for 
A.  Ostrearia,  vis.,  2S-S8  in  .001  inch  (=  11-13  in 
.01  nun.  very  nearly.)    I  am  pretty  snre  that  the 

fennioe  A.  membranacea  of  w.  8.  Is  therefore  Br6- 
isson's  A.  Ostrearia.~H.  L.  8. 
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by  a  small  trangyerae   ohannel,  which  is  is  a  fonn  of  Encyonema  gracile^  Bab.,  Coc- 
not  to  be  found  in   C.  cistula  or  C.  gas-  conema  gracile,  "E,* 


troidet,* 

Nos.    34,    35.    Cocoonema  parvum^   W. 


No.  40.    OompJumema   robustum,  Gnm. 
Aooording  to  Prof.  H.  L.  Smith,  this  is  a 


S.  This  is  the  C,  pachf/cephalum,  Bab.,  i  stoat  form  of  O.  hereulaneum,  E.,  and  the 
and  only  a  small  variety  of  C.  cymbi-  latter  a  variety  of  G.  capitatom,  £.  I  do 
forme,  not  know  G,  hercuJaneumf  and  oannot  tell  if 

No.  37.  Encyonema  hebridioum,  Qreg,    I  j  it  be  different  from  O.  Oregonicum  and  0, 
think  this  is  CymbeOa  hebridica^  Greg.,  bnt  mamiUat  R    The  delineations  of  these  three 


oannot  certainly  say  so.  It  is  nearly  allied 
to  C.  macukUa,  W.  S.,  not  Kg.,  and  C.  tur- 
gida,  Greg.,  and  these  are  so  nearly  related 


spedes  are  much  alike,  and  represent  dia- 
toms of  greater  size  than  my  O,  robuahm, 
which  is  a  distinct  species,  as  far  remote 


to  JSncyanema  caespiiosumy  that  I  think  it  I  from  Q,  capikUum  and  its  allies  as  possible. 

will  be  better  to  place  them  in  this  genns.  { The  strise  of  G,  robustum  are  dense  (1(V-11 

I  may  state  also  that  CymbeUa  Sootica^  W.  S., ,  in   0.01   mm.)    very   delicately   punctate^ 

. 1  somewhat  radiating,  and  traversed  by  two 


*Th6  whole  genu  Oymbelte  needs  reriiloii. 
There  is  not  a  shadow  of  doabt  that  Ehzenberg 
very  often,  and  Katzlng  less  freqnently,  deaoribed 
the  same  diatom  under  different  names,  and  diffor- 
ent  ipedes  under  same  namel  and  so,  to  a  oertain 
extent,  "anthentio  apecimeni**  loae  their  Tftlae, 
and  W.  Bmith,  in  the  ^*  British  DiatomaoeB."  has 
again,  deaoribed  and  figured,  as  tjrpical  forma, 
many  spedes  of  the  earlier  aatfaon  wrongly.  In- 
deea,  an  instanoe  of  the  uncertainty  in  names  is 
famished  here,  where  No.  81,  labeled  as  Coooonema 
oistola,  is  now  stated  by  Qronow  to  be  mostly  com- 

Sosed  of  0.  helyetioa  (a  species  not  named  at  all,  in 
iie  printed  list  acoompanyins  the  slides,  as  present 
in  this  preparation).  Herr  Gronow  is  right  in  this 
oorreotion,  <.  e.  as  these  species  are  generally  un- 
derstood, but  I  should  be  rery  unwilling  to  consider 
the  distinctions  as  reallT  speciito.  In  fact,  the  per- 
missable  yarieties  would  allow  all  the  forms  in  this 
preparation  to  be  grouped  under  one  specifle  name, 
wlifch  might  be,  as  well  as  any  other,  "Oiatula." 
Kutaing's  Oymbella  maculate  scarcely  differs  from 
the  smuler  more  inflated  forms  in  this  slide,  which 
Herr  Orunow  considers  as  the  true  0.  dstula. 
Judging firom  the  preparation  in  his  "Decades," 
andexcept  that  one  was  obserred  by  Eutsing  stip- 
itat,  and  the  other  f^ee,  there  is  no  difference. 
Babenhorst,  in  the  preparations  issued  by  him,  has 
blundered  in  the  most  reckless  manner.  In  the 
**Diat.  Exsiccat.,  1871,'*Nos.24  and25,respectiTely 
labeled  Oymbella  Tcntricosa,  Ag.,  and  Oymbella 
gibba.  Bab.,  are  the  same,  and  are  both  Encyonema 
caespitosum  free;  and  his  Oocconema  oymbiform. 
Mo.  aO,  is  the  variety  generally  called  0.  parvum. 
If  Herr  Grunow  (and  no  one  la  better  able)  will 
prepare  a  monograph,  and  giye  good  figures,  or, 
Better,  can  induce  MOller  to  arrange  a  typloa]  series 
of  ttie  Oymbelles  themselyes  on  one  slide,  illus- 
trating and  defining  permissable  species,  we  might 
hope  ror  some  deliyerance  from  tne  confusion  In 
nomenclature  which  leayes  every  one  at  liberty 
now  to  name  a  specimen  Just  what  suits  the  fancy. 
Bailey's  Oymbella  gibba,  fh>m  Honey  Valley  Lake, 
of  which  I  have  the  original,  is  distinct,  but  the 
figure  in  L.  W.  Bailey's  paper  on  **  Mew  Species 
from  the  Para  Biver, 'Ogives  an  impression  of  rather 
more  delicate  striation  than  it  resJly  has.  Of  course 
the  spedfic  name  must  be  abolished:  it  is  the  En- 
cyonema triangulum  of  Qrun.  Bailey's  figure 
shows  the  median  lines  much  too  strongly  onryed. 
— H.L.a. 


longitadinal  linea,  whioh  I  have  not  ob- 
served in  any  other  GomphonemOf  and 
which  Ehrenberg  would  have  seen  and  de- 
lineated, if  his  G.  hercukttieum  were  the 
same  speoies.  G,  Oregonicum  and  G,  mam- 
iUOf  E.,  are  similar,  bat  stouter,  and  want- 
ing the  longitadinal  lines  of  G.  robustum. 
The  strifld  of  both  of  them  are  composed  of 
two  rows  of  very  minute  grannies,  and  so 
differ  from  the  strisd  of  all  other  species  of 
GompJionemcu  G,  oapitatum,  E.,  and  its 
many  varieties,  are  so  nearly  related  to 
G,  oonstrictum,  that  it  is  impossible  to  de- 
fine ^e  limits  between  them;  the  strisd  are 
more  or  less  interrapted  in  the  middle  of 
the  valve  (not  so  in  G,  robustum)  and  more 
distinctly  granulate.  From  G,  cctpUatum 
several  varieties  of  W.  Smith  and  others 
must  be  separated,  as  I  shall  state  more  in 
detail  in  a  paper  on  Caspian  Sea  algte, 
which  is  in  preparation.! 


*0.  gracUe,  E.,  if  I  may  Judge  from  spedmeoi 
frtmi  Br6besson,  is  Oleve's  Ko.  38  Oymbella  delioat- 
ula.~H.  L.  B. 

fl  have  sent  to  Herr  Grunow  specimens  of  0. 
herculanetmi  firom  various  localities,  and  think  he 
will  modify  his  opinions  materially  when  he  stadiet 
them;  he  has  been  misled  hj  Ehrenberg's  figures. 
The  two  longitudinal  lines,  to  which  he  ulndei, 
are  not  real,  out  are  duetofiezures  in  the  valve, 
and  are  quite  apparent  in  some  of  the  spedmeni 
(single  valves)  of  Q.  herculaneum.  One  of  the 
gatherings,  which  was  collected  during  the  Oolor- 
ado  explorations  under  Prof.  Hayden,  uiows  fonnf 
paaslng  from  G.  oapitatum,  W.  B.,  into  G.  heronl- 
aneum,  and  also  of  the  peculiar  varied  called  here 
G.  robustum.  The  striation  is  also  the  same. 
English  specimens  of  G.  oapdtatum,  from  Dr.  Ar- 


JOUENAL  OF  MICROSCOPY. 


105 


No.  41.  Gomphonema  baUicum,  Gleve, 
allied  to  O,  tendlum,  W.  S.,  but  not  of  Knt- 
zing,  which  is  the  smallest  form  of  the  Q, 
clivaceum  gronp.  The  G.  tenellum  of  W. 
Smith  is  nearly  allied  to  Q»  parvum.  Kg. 

No.  42.  Qomphonema  ccdcareum^  Oleve. 
This  is  a  widely  distributed  form,  resem- 
bling the  preceding  species,  bat  having  a 
somewhat  coarser  striation.  It  belongs  to  a 
Lurge  group,  induding  G.  dichotomum  yar. 
B.  W.  Smith  (not  Kutz.),  O,  capUcUum  yar. 
B.  W.  Smith  (no<  K),  G  longioepSt  E.,  and 

flome  others. 

•  •  • 

The  Preparation  of  Rocks  and  Fossils 
for  Microscopical  Examination. 

BT  B.   FBITZ-OAXRtNBB,   FH.D. 

TT  is  often  supposed  by  those  who  have 
^  never  prepared  seotiona  of  rocks  or 
f  osbUb  that  the  process  is  associated  with 
great  difficulties  and  expenditure  of  time, 
bat  this  in  reality  is  not  the  case.  A  small 
amount  of  praotioe  is  needed  for  the  begin- 
ner, and  he  may  soon  be  able  to  manuf  ao- 
tnre  seotionB  which  are  fit  for  the  micro- 
scope. The  time  spent  in  the  mechanical 
operation  of  grinding  rocks  is  not  only  re- 
mnnerated  by  interesting  and  instructive 
preparations,  but  adds  also  to  a  complete 
knowledge  of  their  physical  structure, 
gained  by  a  dose  observation  of  the  various 
featores  they  present  during  the  process  of 
preparation. 

In  cases  where  large  numbers  of  sections 
are  to  be  prepared,  it  is  not  possible  for  the 
lithologist  or  palsBontologist,  for  want  of 
time,  to  perform  all  the  work  himself:  he 
may  be  assisted  by  any  person  of  ordinary 
ability  in  the  preUminary  part  of  prepam- 
tion.  Those  who  do  not  personally  wish  to 
prepare  sections  can  be  referred  to  Mr. 
Fnes,  of  Berlin,  or  to  Mr.  A.  A.  Julien, 
School  of  Mines,  New  York  city,  who  pre- 


ijoU,hAye27in  .001  inch,  G.  heroolanenm  27  in 
JOOl.  uid  I  make  the  spedmeot  of  Q.  robastom,  in 
IW.0l6ve't  slide  No.  40,  2&-29  in  .001  inch  {ue, 
Jboat  11  in  .01  mm.  Since  wnting  the  preceding, 
i  hftTe  reoeiyed  the  original  material  sent  to  Ebren- 
Mrg  by  Bailey,  and  marked  by  Bailey  G.  heronl- 
i^nm;  it  contain!  all  the  yarietiei  between  Ehren- 
berg*!  ftgnie  and  the  G.  robnstnm.— H.  L.  8. 


pare  and  deal  in  sections,  which,  on  account 
of  their  perfection,  deserve  commendation. 

In  the  present  article  I  wish  to  describe 
the  process  of  preparing  rooks  or  fossils 
for  microscopical  study.  They  are  mainly 
intended  for  those  who  design  to  make  sec- 
tions themselves,  and  to  whom  a  detailed 
description  of  a  mechanical  operation  may 
be  of  some  assistance  in  their  first  attempts. 

Selection  of  Rock  Material, — It  is  quite 
important,  in  order  to  make  a  complete 
microlithological  analysis  of  rooks,  to  select 
material  which  is  characteristic.  Most 
rocks  are  in  various  states  of  alteration;  it 
is  therefore  necessary  to  choose  fragments 
both  from  the  fresh  and  decomposed  parts, 
as  thin  sections  of  the  latter  ones  are  just  as 
important  and  instructive  as  those  taken 
from  parts  in  which  no  visible  change 
has  occurred.  Usually  such  decomposed 
rocks  are  very  fragile  and  crumbling,  be- 
cause their  crystalline  structure  or  their 
cementing  medium  has  been  destroyed  by 
the  process  of  decomposition.  Before  un- 
dertaking to  grind  them  their  firmness  must 
be  restored.  The  fragments  of  such  de- 
composed rocks  are  at  first  well  dried,  and 
then  placed  in  liquid  Canada  balsam,  which 
is  exposed  on  an  iron  plate  to  a  gentle  heat 
till  it  has  filled  and  penetrated  the  pores 
and  fissures  of  the  rock.  They  are  then 
separated  from  the  Canada  balsam  and  laid 
upon  the  warm  iron  plate  till  the  balsam 
proves  to  be  hard  when  cooled  down,  and 
I  are  then  capable  of  undergoing  the  process 
of  slicing  or  grinding. 

Apparatus, — It  consists  in  its  most  simple 
form  of  some  plates  of  iron  and  glass  about 
eighteen  inches  square,  to  allow  a  full 
stroke  with  the  arm  during  the  grinding 
process.  They  have  to  be  perfectly  even 
and  fiat.  Emery  of  various  degrees  of  fine- 
ness is  required  to  be  used  on  the  plates 
with  an  addition  of  water.  Fragments  of 
rocks  are  ground  by  hand  and  treated,  as 
will  be  described  in  the  following  lines: 

In  the  New  York  State  Museum  of  Nat- 
ural History  at  Albany,  where  a  large  num- 
ber of  rocks  and  fossils  have  to  be  cut  and 
prepared  for  thin  sections  for  illustrating 
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the  Pakdontology  of  New  York,  the  slow 
prooesa  of  grinding  by  hand  had  to  be 
abandoned,  and  a  small  boiler  and  steam 
engine  of  two  and  a  half  horse  power  were 
purchased  for  the  purpose  of  using  steam 
power  for  the  grinding  and  slicing  opera- 
tions. The  grinding  apparatus  is  formed 
by  two  circular  iron  plates  (A  and  B)  of 
eighteen  inches  diameter  and  one-half  inch 
thickness,  which  rotate  horizontally  with  a 
velocity  of  about  300  reyolutions  a  minute. 
The  slioer,  which  is  used  to  cut  the  rock  in 
certain  directions,  or  to  separate  from  it 
small  slices  to  be  ground  afterwards,  is  a 
thin  copper  or  steel  disk  of  twelye  inches 
diameter,  and  turns  also  horizontaUy  with 
the  same  Telocity  as  the  grinding  plates. 
For  rooks  above  hardness  6,  another  slicer 
of  steel  is  used,  which  turns  yertioally,  and 
which  is  fed  with  diamond  powder  moist- 
ened with  oil. 

The  whole  apparatus  may  be  run  at  the 
same  time,  and  is  arranged  in  subh  a  man- 
ner that  no  one  operation  interferes  with 
another. 

The  grinding  and  slicing  is  performed  by 
the  aid  of  emery,  which  is  constantly  ap- 
plied to  the  plates  and  slicer  with  a  brush 
held  in  the  left  hand.  The  plates  are  kept 
wet  by  a  small  current  of  water.  It  is  im- 
portant to  use  emery  of  different  but  uni- 
form degrees  of  fineness  as  the  work  pro- 
gresses. A  mistake  usually  made  by  be- 
ginners is  to  choose  a  too  coarse  emery,  in 
order  to  hasten  the  work  of  grinding,  but 
they  soon  disooyer  that  all  their  sections 
break  and  wear  off  long  before  being  half 
finished.  It  is  advisable  to  use  for  the 
coarse  grinding  on  plate  A  an  emery  which 
can  be  bought  in  any  drug  store  as  emery 
No.  90  (A).  Plate  B  is  charged  with  flour 
of  emery  (B);  it  serves  also  to  prepare  one 
or  two  sorts  of  finer  emery  from  it,  by  treat- 
ing a  certain  quantity  of  the  flour  with 
water  in  a  vessel  which  may  be  about  three 
feet  high  and  six  inches  in  diameter.  In 
stirring  the  water,  the  emery  becomes  sus- 
pended in  it;  after  a  lapse  of  fifteen  minutes, 
the  water  with  emery  which  has  not  settled 
down  during  this  time  is  decanted  in  a  sim- 


ilar vessel,  and  left  there  for  twenty  minutes 
more,  when  the  water  may  be  drained  off. 
A  sediment  of  fine  emery  will  thus  form  in 
the  latter  vessel;  and  after  having  repeated 
the  process  for  some  time,  the  emery  sedi- 
ment (emery  0)  is  taken  from  the  vessel, 
dried  and  bottled.  Its  degree  of  fineness  is 
expressed  by  the  number  of  minutes,  which 
is  in  this  case  fifteen  minutes. 

Canada  balsam  serves  as  a  cementing 
medium;  it  also  is  used  to  increase  the 
transparency  of  various  sections.  It  should 
be  entirely  clear  and  not  of  yellowish  tint 
Usually  a  solution  of  Canada  balsam  in  tur- 
pentine is  employed  to  mount  such  rocks  as 
will  not  undergo  any  change  in  heating 
them  gently  over  a  warm  plate  of  iron. 
For  rocks  which  cannot  be  exposed  to  any 
heat,  a  solution  of  pure  Canada  balsam  m 
chloroform  is  used.  Both  solutions  of  Can- 
ada balsam  should  be  well  bottled  to  pre- 
vent evaporation. 

Object  Glasses, — ^The  slides  of  glass  which 
are  intended  to  bear  the  section  should  be 
entirely  clear,  free  of  any  color,  air  bubbles, 
or  any  other  enclosures,  as  those  which  are 
used  in  other  branches  of  microscopy. 
Their  sisee  should  be  uniform.  Prof.  Zirkel, 
of  Leipzig,  the  distinguished  lithologist, 
has  proposed  and  introduced  the  following 
I  size,  45  mm.  by  25  mm.,  which  is  prefer- 
able to  the  ordinary  8  by  1  inch,  as  a  slide 
45  mm.  by  25  mm.  can  be  rotated  on  the 
table  of  the  microscope;  besides  they  are 
less  liable  to  break  in  dropping  them,  and 
also  take  up  less  room. 

In  the  New  York  State  Museum  of  Nat- 
ural History  the  slide  measuring  45  mm.  hy 
25  mm.  is  adopted.  As  it  was  found  that 
this  glass  slide  was  too  small  for  a  number 
of  sections  of  fossils,  which  exceed  the  usual 
size,  two  other  standard  sizes  were  intro- 
duced which  are  in  proportion  to  the  first. 
Size  B  is  twice  the  size  of  first  =  50  nun. 
by  45  mm.  Size  C  is  twice  the  size  of  sec- 
ond —  50  mm.  by  90  mm.  It  would  be  of 
great  advantage  if  a  uniform  size  was  in- 
troduced in  the  various  collections  of  those 
who  prepare  sections.  The  slide  45  mm.  by 
25  mm.  is  generally  adopted  with  litholo- 
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gifltB  Mid  pftlffiontologists  both  in  America  warmed  a  few  drops  of  Canada  balsam  are 

and  Europe.  placed  upon  the  glass,  and  left  with  it  on 

Process  of  Slicing  and   Grinding. — The  the  slab  till  the  balsam,  by  evaporation,  has 

fossil  or  rook  is  at  first  marked  with  a  pen- '  assumed  a  tenacious  condition,  in  which  its 


oil,  and  afterwards  with  a  file,  in  the  direc- 
tion in  which  it  is  designed  to  be  cut  It 
is  then  held  with  the  right  hand  without 
any  further  apparatus,  in  such  a  direction 
that  the  reyolving  slicer  will  out  the  speoi- 


films  will  not  adhere  much  to  the  fingers, 
and  yet  be  pliable  enough  to  be  bent  rea- 
dily without  breaking.  The  warmed  min- 
end  slice  is  now  laid  upon  the  Oanada  bal- 
sam with  its  ground  face  down,  and  allowed 


men  according  to  the  marked  line.  The '  to  remain  on  the  slab  till  all  air  bubbles 
alioer  is  constantly  supplied  during  the  have  disappeared  below  the  slide  in  the 
operation  with  flour  of  emery  and  water.  |  balsam.  It  is  then  gently  pressed  on  the 
If  there  is  plenty  of  material  and  no  special ;  glass,  and  then  taken  off  and  allowed  to 
direction  needed,  small  slices  can  be  separ-  >  cool.  It  is  of  great  importance  to  use  Can- 
ated  from  the  rook  by  a  heavy  blow  with  a ;  ada  balsam  in  its  above  described  condition, 
hammer.  The  rock  fragments  should,  as  a  as  the  rock  section  during  the  process  of 
rule,  not  be  beyond  the  size  of  a  twenty-  grinding  thin,  unavoidably  breaks  to  pieces 
five  cent  piece;  of  course  it  is  of  great  in  case  the  balsam  proves  to  be  too  soft, 
advantage  to  prepare  sections  which  offer  a  and  if  on  the  contrary  it  has  been  too  long 
large  field  for  observation,  and  the  rock '  exposed  on  the  slab  it  will  become  brittle, 
speoimens  should  not  be  chosen  too  small,  I  and  the  section  will,  during  the  grinding, 
as  they  lose  in  sisse  during  the  grinding '  be  liable  to  break  off.  The  loosened  min- 
procesB.  eral  slice  must  in  such  a  case  be  laid  into  a 

The  slice  of  rock  which  has  been  separ- ,  dish  with  turpentine  to  dissolve  the  bal- 
ated  either  by  the  slicer  or  by  the  heavy !  sam,  and  after  being  well  cleaned  is  mounted 
blow  with  a  hammer,  is  gently  pressed  again  as  described.  There  is  no  consider- 
with  the  right  hand  against  the  turning :  able  difference  in  the  process  of  mounting 
plate  A«  while  the  left  hand  supplies  plate  with  balsam  in  solution  with  chloroform  or 


A  with  emery  A  and  water.  It  is  necessary 
to  6hange  constantly  the  position  of  the 
rook-slioe  in  the  right  hand,  in  order  to 
grind  it  to  an  even  and  plain  surface.  The 
shoe  is  then  well  rinsed  and  cleaned  of  any 


with  turpentine.  The  balsam  in  chloroform 
is  allowed  to  harden  in  a  warm  room:  it 
usually  needs  one  or  two  days,  while  the 
solution  in  turpentine  by  application  of 
heat  hardens  in  from  five  to  ten  minutes. 


particle  of  emery  A,  and  then  transferred  In  the  latter  case  care  should  be  taken  not 
to  plate  B  (emery  B)  where  the  grinding  { to  heat  the  balsam  too  quickly,  as  it  turns 
prooeedfl  till  its  surface  is  free  of  any  \  yellowish  on  account  of  a  partial  carbon- 
aoratdhes.    Being  cleaned  of  the  emery  B,  izing. 

it  is  brought  upon  glass  plate  C  (emery  0)|  Grinding  Operation, — ^Af.er  having  used 
and  ground  till  its  surface  is  entirely  all  necessary  precaution  in  cementing  the 
smooth.  The  rook  section  is  finally  well  rook  fragments  to  the  glass,  the  grinding 
rinsed  and  bmshed  to  dean  off  all  impuri-  manipulation  now  begins  on  the  reverse 


ties  and  allowed  to  dry. 

MounHng  Process. — ^A  slab  of  iron  two 
and  a  half  feet  long,  four  inches  broad  and 
half  an  inch  thick  is  laid  horizontally  upon 
a  tripod  (of  iron)  and  heated  with  a  Bunaen 
borner.  The  glass  slide  on  which  the  rock 
fragment  is  to  be  mounted  is  well  cleaned 
and  laid  upon  a  part  of  the  slab  which  is  of 
a  constant  and  moderate  heat;  after  being 


side  of  the  section.  It  is  ground  at  first  on 
plate  A  (emery  A),  then  on  plate  B  (emery 
B),  till  the  section  commences  to  be  trans- 
lucent, or  till  it  is  so  thin  that  it  is  not  ad- 
visable to  continue  the  process  on  the 
rotating  wheeL  It  is,  of  oourse,  only  a 
matter  of  experience  to  know  how  long  to 
use  the  various  wheels,  as  much  depends  on 
the  consistency  of  the  rock  material.    It  is 
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advisable  to  disoontinne  the  use  of  plate  B ;  tine,  and  to  leave  it  there  till  the  balsam  is 


before   the  slice  is  too  maoh  redaoed  in 
thickness,  so  as  to  allow  a  farther  treatment 


entirely  dissolved,  after  which  the  slice  of 
rock  may  be  separated  from  its  glaes  with- 


on  glass  plate  C  with  the  fine  emery  G.  |  oat  any  difficulty.  The  thin  slioe  is  trans- 
Dae  precantion  shoald  be  employed  so  as  I  f erred  to  another  dish  with  tarpentine,  and 
not  to  grind  the  section  uneven.  To  avoid  |  left  there  till  it  proves  to  be  entirely  free  of 
this  the  position  of  the  section  shoald  fre- '  any  foreign  matter.  It  is  then  taken  from 
quently  be  changed  in  grinding.  The  sec- 1  the  vessel  with  the  point  of  a  knife,  rinsed 
tion  is  ready  as  soon  as  it  is  thin  enough  to  \  with  alcohol  and  dried,  afterwards  mounted 
allow  a  complete  study  of  its  texture  and  its  i  on  a  glass  which  has  been  warmed,  when 
component  parts,  of  which  a  preliminary  |  the  slice  may  be  placed  upon  it  with  a  few 
examination  under  the  microscope  will  be  |  drops  of  Canada  balsam, 
the  best  test.  '      The   whole   operation   of    transferring 

Process  of  Covering  and  Reinountuig, —  needs  great  care,  as  some  mineral  slices  will 
The  section  is  well  rinsed  and  brushed  to  prove  to  be  very  fragile  on  acooont  of  their 
remove  any  emery  which  might  have  re-  ^  thinness.  Sections  which  are  made  of  a 
mained  on  the  glass,  or  which  may  be  ac- 1  rock  material  which  needed  a  preliminary 
cumulated  in  the  pores  or  fissures  of  the  treatment  with  Oanada  balsam  to  make  it 


slice.    It  is  then  laid  in  a  vessel  with  tor- 


firmer  would  break  entirely  to  the  smallest 


pentine,  in  order  to  dissolve  the  excess  of  fragments  in  the  attempt  to  remove  them  to 


Oanada  balsam  around  the  slice.  In  a  few 
minutes  it  will  be  softened  enough  so  as  to 
be  easily  removed  by  a  gentle  brushing  with 
turpentine,  after  which  it  is  well  washed 
and  then  dried  with  chamois  leather.  In 
order  to  protect  the  section,  and  also  to  in- 


another  glass,  and  have  therefore  to  remain 
on  their  original  glass.  Before  covering 
them,  the  greatest  care  shoald  be  taken 
to  free  them  entirely  from  any  Canada 
balsam  around  the  borders  of  the  min- 
eral section,  and  also  from  emery,  which 


orease  its  pellucidity,  it  is  usually  imbedded  I  sometimes  can  only  be  detected  by  aid 
in  balsam  and  covered  with  a  thin  glass,  the '  of  a  magnifying  glass.  The  re-moanted 
thickness  of  which  should  not  exceed  0.25 1  mineral  slice,  or  the  one  which  could  not 
mm.,  to  allow  the  use  of  a  high  magnifying  I  be  removed,  as  stated  above,  is  covered 
power.  with  a  few  drops  of  Oanada  balsam  and 

Usually  the  glass  slide  on  which  the  min- 1  laid  again  upon  the  warm  slab  till  the  bal- 
eral  slice  has  been  cemented  to  grind  it  sam  has  obtained  the  required  tenacity.    A 


thin,  becomes  partly  ground  during  the 
various-  operations.  It  may  be  replaced 
with  a  clean  slice  on  which  the  mineral 
slide  is  mounted  as  already  described. 

The  separation  of  the  section  from  the 
original  glass  is  done  by  gently  heating  it 
till  the  Oanada  balsam  becomes  softened 
enough  so  as  to  allow  the  removal  of  the 
section  by  a  slow  sliding  to  a  vessel  with 
turpentine.  The  heating  should  be  done 
very  gently,  otherwise  a  crast  of  hard  Oan- 
ada balsam  will  form  around  the  sections, 
the  removal  of  which  by  aid  of  turpentine 
or  any  other  dissolving  medium  will  be  most 
difficult 

Another  method  consists  in  laying  the 
glass  with  its  slice  in  a  dish  with  tarpen- 


thin  cover-glass,  corresponding  in  size  with 
the  mineral  slice,  is  cleaned  with  alcohol 
and  warmed;  it  is  then  taken  up  with  a  pair 
of  forceps  and  dropped  siopingly  on  the 
slice,  so  as  to  exclude  any  air.  The  section 
is  left  on  the  warm  slab  till  all  air  bubbles 
have  disappeared  which  may  have  been. en- 
closed between  the  section  and  cover  glass; 
the  latter  is  gently  pressed  upon  the  section 
and  then  allowed  to  cooL  Oare  should  be 
taken  to  place  the  mineral  slice  and  cover 
glass  in  the  centre  of  the  glass  slide,  which 
will  contribute  to  a  nice  appearance  of  the 
finished  preparation.  The  surplus  of  Oan- 
ada balsam  around  the  cover  glass  is  cleared 
off  by  brushing  it  with  tarpentine,  then  it 
is  well  rinsed  with  water,  and  after  being 
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dried  it  ihonld  be  labeled  at  onoe.  The 
labels  Bhoold  be  applied  on  both  eidee  of 
the  pKpustion  and  inaoribed  with  the  name 
and  tooality  and  geological  groap  of  the 
prepared  material.  It  is  well  to  nnmber  the 
Bectiont  and  reoord  them  in  a  oatalogae  in 
which  at»o  a  description  of  the  most  inter- 
eetingand  principal  features  of  eaoh  min- 
tai  slioe  maj  he  given,  which  will  facilitate 
■  fatora  stnd;  of  the  eeotion. — Amerioan 
SaluraHtt. 


A  New  Box  tor  Microscopic  Slides. 

BY  CABIi  SEHiKB,  h.  d. 

rTHE  osnal  methods  of  keeping  moanted 
-^  objeota  in  boxes,  either  upright  in 
neks,  ot  fiat  on  traja,  have  a  great  man; 
dindrantagea.  It  is  true  that  a  great  nnm- 
ber of  alidM  majr  be  packed  into  a  Ter; 


made  ao  that  the  slide  can  be  tipped  at 
either  end,  it  can  also  be  easily  taken  np; 
bnt  the  slides  are  apt  to  slip  over  each 
other,  especially  when  in  drawers,  and  thus 
many  a  Talnable  specimen  haa  been  spoiled. 
This  oan  be  obviated  by  providing  a  special 
compartment,  so  to  speak,  for  each  slide, 
but  the  price  of  the  cabinet  is  then,  of 
course,  very  materially  increased,  if  not 
donbled. 

In  order  to  overcome  these  difficulties, 
and  especially  for  the  purpose  ot  ntUizing 
as  a  pocket  case  for  slides  a  leather  case, 
which  I  possessed,  and  which  was  of  no  use 
to  me,  I  made  racks  in  the  sides  ot  the 
case,  which  slant  at  an  angle  of  180°  to  the 
bottom  of  the  bos.  The  slits  were  ont  a 
quarter  of  an  inch  apart,  and  I  was  thus 
enabled  to  plaoe  ten  3  by  1  slides  in  a  case 
6  by  S^,  and  only  flve-^hths  of  an  inch  in 


■null  space  by  naing  the  raok  system,  bnt 
to  And  one  individual  slide  among  the  mnl- 
titode  of  parallel  glass  edges  staring  at  one 
from  a  well  filled  cabinet  of  this  kind,  is 
Tery  distracting,  and  causes  a  very  great 
lots  of  time.  And  when  by  good  chance 
the  slide  is  found,  it  beoomes  a  matter  of 
»ome  difficulty  to  get  it  ont  When  the 
)^M  are  kept  on  trays  lying  flat,  an  object 
it  easily  found,  and  if  the  tray  or  drawer  ia 


depth.  The  slanting  direction  of  the  slides 
enabled  me  to  read  the  headings  of  the 
labels,  and  also  brought  the  edgea  ol  the 
slides  so  far  apart  that  there  was  no  diffi- 
culty either  in  finding  any  particular  slide, 
or  in  lifting  it  out.  A  large  cabinet,  with 
twelve  drawers  made  in  the  same  way,  gave 
great  satisfaction  and  aavea  a  great  deal  of 
time  in  hunting  for  a  specimen,  although  it 
contains  several  hnndred  slides.    For  pnt- 
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tittg  up  small  cabinets  of  twenty-four  slides 
each,  I  adopted  the  same  plan,  as  may  be 
seen  in  the  engraving. 

As  these  boxes  were  intended  to  be  car- 
ried abont,  it  was  desirable  to  make  them 
as  light  as  possible,  and  in  doing  so  it  was 
found  that  the  ordinary  hinges  could  not  be 
used  to  connect  the  lid  to  the  box,  on  ao- 
oount  of  the  strain  being  too  great  for  the 
thickness  of  the  wood.  I  therefore  used  a 
comer  hinge  of  rather  novel  construction, 
which  answers  the  purpose  admirably,  and 
at  the  same  time  gives  a  finish  to  the  box. 
It  is  shown  at  B  in  the  figure,  and  is  fas- 
tened by  three  screws,  two  of  which  are 
screwed  into  the  lid,  while  the  third  is 
screwed  into  the  side  of  the  box.  Upon 
this  screw  the  hinge  turns,  and  swings  the 
lid  back  and  over  the  edge  of  the  box.  The 
lid  hinged  in  this  way,  slips,  when  opened, 
partly  under  the  box,  lying  fiat  on  the  table, 
thus  all  strain  on  the  wood  is  avoided.  The 
figure  B  on  the  right  gives  a  representation  of 
one  of  a  pair  of  these  hinges,  natural  size. 


Photo*  Micrography. 

BY  E.    RTWDKTi. 

PHOTO-MIOBOGBAPT,  or  the  art  of 
photographing  the  enlarged  image  of 
microscopic  objects,  is  one  of  the  most  use- 
ful inventions  in  natural  science,  since  it 
shortens  the  laborious  work  of  hours  into 
seconds,  executing  the  delineations  of  the 
wonders  revealed  by  the  microscope  with 
greater  exactness  than  the  most  conscien- 
tious draughtsman. 

Any  good  microscope  can  be  utilised  in 
photo-miorography,  though  the  final  results 
of  a  good  instrument  will  undoubtedly 
eclipse  those  obtained  with  a  combination 
of  inferior  lenses. 

The  tube  of  the  microscope  requires  a 
careful  examination,  to  see  whether  the  in- 
side is  thoroughly  blackened  or  not.  In  the 
latter  case,  apply  shellac  varnish  mixed 
with  lampblack,  in  order  to  remove  every 
trace  of  a  refiecting  surface.  This  black 
varnish  is  easily  made  by  mixing  the  two 
ingredients  together;  a  few  trials,  howeyer. 


will  be  necessary  to  test  whether  it  produces 
a  dead  surface.  The  lampblack  is  advan- 
tageously moistened  with  alcohol  before  the 
shellao  yamish  is  added.  To  test  the  var- 
nish, take  a  piece  of  tin  and  give  it  a  coat 
of  your  black  varnish.  It  will  dry  in  a  very 
short  time.  If  the  painted  tin  shows  any 
trace  of  a  shining  surface,  add  more  lamp- 
black. Should,  however,  the  surface  be 
dead  black,  rub  your  finger  over  it,  to  see 
whether  the  paint,  by  a  slight  friction,  will 
come  off.  In  the  latter  case,  a  little  more 
shellac  varnish  is  wanted  in  the  paint. 

Examine,  also,  your  eye-piece,  and  the 
objectives,  and  proceed  with  them,  in  case 
of  necessity,  in  the  same  manner. 

Objectives  of  a  very  short  focus  (less  than 
1.5th  of  an  inch)  render  the  focussing  of  the 
magnified  picture  rather  difficult;  objec- 
tives of  a  longer  focus  are  therefore  prefer- 
able. The  same  magnifying  power  can  be 
obtained  with  them  by  simply  increasing 
the  distance  between  the  microscope  and 
the  photographic  camera. 

The  penetrating  power  of  a  lens  of  short 
focus  is  entirely  lost  when  the  magnified 
picture  is  thrown  on  the  ground  glass  of  the 
camera  box,  and  the  only  remedy  for  this 
evil  is  to  employ  lenses  of  longer  focus  with 
a  small  diaphragm. 

The  character  of  the  eye-piece  is  of  seo- 
ondary  importance.  Achromatic  combina- 
tions, though  far  superior  to  common  lenses, 
may  be  dispensed  with.  The  eye-piece  can 
even  be  removed  when  the  object  has  to  be 
magnified  to  but  a  limited  eitent. 

In  regard  to  the  choice  of  objects  for 
photo-micrographical  purposes,  but  few  di- 
rections for  the  proper  selection  will  be 
necessary.  Objects  with  well-defined  out- 
lines are  more  easily  photographed  than 
those  in  which  such  a  distinction  is  absent 
Sections  of  any  kind  should  be  as  thin  as 
possible,  the  thicker  the  section,  the  longer 
should  be  the  focus  of  the  ol^'ective.  The 
color  of  the  object  is  of  less  importance. 
Tellow  objects,  especially  dark  yellow  ones, 
require  a  longer  exposure  (sometimes  two 
or  three  minutes)  to  produce  a  good  nega- 
tive.   But  the  same  rule  applies  also  to  the 
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other  oolon,  when  these  are  of  a  darker 
flhade. 

The  other  apparatus  neoessary  for  photo- 
micrography is  a  camera,  and  the  materials 
Tuedin  ordinary  photography.  The  tnbe 
with  the  lens  is  removed,  and  the  hori- 
zontally inclined  microscope  is  connected 
with  the  front  part  of  the  camera  in  such  a 
manner  that  the  optical  axis  of  the  micro- 
scope forms  a  right  angle  with  the  central 
part  of  the  ground  glass.  Or,  in  other 
words,  the  microscope  takes  the  place  of  the 
photographic  tube. 

A  very  practical  way  to  proceed  hereby, 
and  with  a  single  accurate  adjustment  dis- 
pense with  any  further  trouble  in  making 
the  connection  between  the  microscope  and 
the  camera,   is  the  following:    Procure  a 
piece  of  board  with  an  entirely  level  sur- 
face (a  drawing-board  answers  very  well), 
large  enough  to  accommodate  the  camera, 
with  the  horizontally  inclined  microscope 
placed  before  its  front.    Draw  lines  paraUel 
to  the  sides  of  the  board  at  equal  distances 
about  one  inch  apart  and  at  right  angles  to 
each  other.     On  one  end  of  the  board  are 
nailed  two  strips  of   wood  at  a  distance 
apart  which  is  equal  to  the  exact  width  of 
the  camera,  so  that  the  latter  can  be  firmly 
squeezed  between  them.  The  camera  should 
stand  precisely  over  the  central  longitudinal 
line.    The  microscope  is  placed  directly  in 
front  of  the  camera  on  the  central  longi- 
tudinal line.    The  tube  of  the  microscope 
should  run  parallel  to  the  drawing  board, 
and  the  foot  of  the  instrument  should  reach 
equal  distances   from   the    central    line. 
Usually  a  few  small  pieces  of  board  will 
have  to  be  nailed  tmder  the  microscope  till 
the  horizontal  position  is  accurately   ob- 
tained.   Such  an  arrangement,  when  once 
carefully  made,  is  permanent;  it  can  be  put 
aside,  the  camera  and  the  microscope  can 
be  removed  from  the  board  when  they  are 
not  used  for  photographing,  and  in  less  than 
a  minute  the  whole  apparatus  can  be  placed 
in  working  order  without  any  great  incon- 
venience. 

7b  50  oonHrmed. 


Dr.  Carpenter  on  Angular  Aperture. 

THE  practical  problem  of  angular  aper- 
ture may  be  thus  stated:  Resolution  is 
of  great  importance;  penetration  is  of  great 
importance;  but  these  two  qualities  cannot 
be  combined  in  same  objective,  except  at 
considerable  sacrifice  of  one  or  both.  In 
view  of  such  antagonism,  what  is  the  best 
possible  selection  of  objectives  that  can  be 
made  by  one  able  to  buy  a  tolerably  com- 
plete set?  Dr.  Carpenter  offers  us  the  fol- 
lowing solution  in  "  The  Microscope,"  page 
206:  "For  almost  every  purpose,  except 
the  resolution  of  diatoms,  objectives  of 
moderate  angular  apertures  are  to  be  de- 
cidedly preferred."  As  to  what  he  means 
by  moderate,  we  are-  able  to  judge  from  a 
sentence  on  page  208,  where  he  says  that 
"his  own  experience  wOuld  lead  him  to 
prefer  an  angle  of  40°  for  the  1-2  inch,  and 
of  75®  for  1-4  inch.'*  We  have  now  to  con- 
sider whether  Dr.  C.  counsels  wisely  or  not. 
Let  us  begin  by  eliminating  as  many  side 
issues  as  possible.  We  are  to  find  out  what 
is  hest^  not  what  is  best  for  a  man  of  limited 
means.  We  have,  therefore,  nothing  to  da 
with  questions  of  economy.  We  must,  of 
course,  throw  out  of  the  discussion  all 
second-class  glasses.  Whatever  be  the 
angle,  no  objective  can  be  admitted  that  is 
not  as  perfectly  corrected  as  possible.  Fi- 
nally we  have  no  need  to  consider  objec- 
tives of  lower  power  than  the  half -inch,  for 
they  are  not  made  with  angles  suflSciently 
high  to  injure  penetration.  We  have  left^ 
then,  first-elass  objectives  from  1-2  inch  up» 
in  the  consideration  of  which  the  expense 
question  must  not  be  raised.  It  will  be 
convenient  to  begin  by  comparing  a  4-lOtb 
inch  with  a  l-4th  inch  of  76^  I  have  a 
ToUes'  4-10  of  100®  giving,  with  all  eye- 
pieces, powers  from  100  to  1,000  diameters. 
With  1-2  inch  eye-piece  (power  of  500  di- 
ameters), illumination  and  definition  are 
both  very  fine.  With  l-4th  inch  eye-piece 
(power  of  1,000  diameters),  illumination 
and  definition  are  both  good.  I  never  yet 
saw  daylight  poor  enough  to  render  a  l-4th 
eye-piece  useless.    In  fact,  I  make  almosi 
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if  not  quite  as  much  use  of  this  eye-pieoe  as 
of  any  other — not  only  in  difficult  oases  of 
resolution,  but  in  ordinary  work  where  I 
want  good  definition,  with  high  power  and 
long  working  distance.  ' 

As  to  illumination  and  definition  of  this 
4-lOth  inoh  under  low  power  eye-pieoes, 
they  seem  almost  toe  fine  for  common  use. 
(I  consider  brilliant  illumination  to  be  very 
important,  for  the  reason  that,  in  yezy  many 
cases,  good  definition  of  object  cannot  be 
obtained  without  it,  no  matter  how  perfect 
the  correc^ons.) 

As  to  resolution,  it  is  sufficient  to  say  that 
the  4-lOth  resolves  P.  angukdum  in  balsam 
finely. 

As  compared  with  a  4-lOth  of  100^,  the 
l-4th  of  75^  is  deficient  in  no  less  than 
four  particulars.  (1)  It  cannot  define  as 
well,  except  under  lowest  eye-piece,  on  ac- 
count of  (2)  field  not  being  as  well  illumin- 
ated. (8)  It  cannot  show  details  of  struc 
ture  (resolution)  as  well,  although  it  may 
resolve  just  as  difficult  tests.  (4)  It  cannot 
afford  as  high  a  power,  nor  as  low.  The 
l-4th  has  the  one  advantage  of  being  some- 
what more  penetrating. 

I  might  now  compare  a  l-6th  of  180^  with 
a  1-lOth  or  l-12th  of  medium  angle,  say 
130°  and  150°.  Such  comparison,  however, 
would  only  show  that  high  angles  are  supe- 
rior to  medium  in  every  particular,  except 
that  of  penetration. 

This  has  just  been  shown,  however,  by 
above  comparison,  nor  do  I  see  how  it  can 
be  denied  that  penetration  is  a  quality 
standing  apart  from  and  not  able  to  be  well 
combined  with  the  other  desirable  qualities 
of  an  objective,  whereas  these  qualities 
hang  together,  becoming  better  with  in- 
crease of  angle,  worse  with  its  decrease. 

But  penetration  is  important,  and  ought 
to  be  secured,  not  in  moderate  amount,  but 
in  as  great  perfection  as  possible.  How  can 
we  secure  it,  and  at  the  same  time  retain  all 
the  advantages  of  high  angles?  By  a  very 
eimpleplan.  Let  all  objectives  (from  1-2 
inch  up)  designed  to  secure  penetration,  be 
made  with  as  low  angles  as  will  permit  use 
of  medium  eye-piece.    Such  glasses  ought 


only  to  be  used  when  we  desire  to  learn 
solid  forms,  or  where  relations  of  parts  are 
hard  to  make  out.  Let  all  other  objectives 
be  made  with  highest  angles  compatible 
with  best  possible  corrections.  (I  think 
highest  angle  compatible  with  best  correc- 
tions, if  only  first-class  opticians  be  en- 
trusted with  the  work.)  Our  conclusion, 
then,  is  somewhat  at  variance  with  that  of 
Dr.  Carpenter.  He  advises  nothing  but 
medium  angles,  thus  gaining  little  and 
losing  much.  We  advise  no  medium  angles, 
thus  gaining  everything  and  losing  nothing. 
In  illustration  of  the  plan,  I  submit  the  fol- 
lowing as  being  a  tolerably  complete  set  of 
glasses,  allowing,  however,  that  many  more 
might  be  added  on  aame  plan,  and  with  ad- 
vantage in  special  cases:  2  inch;  1  inch  of 
30°;  4-lOth  inch  of  100°;  l-4th  inch  of  50°; 
l-6th  inch  of  180°.  With  one  inch  you  get 
powers  up  to  400  diameters;  with  4-lOth  to 
1,000;  with  l-4th  to  600;  with  l-6th  to 
4,000.  W.  G.  Laphail 

Notihmlk,  MUth. 

»  »  » 

Aquaria. 
A  writer  in  £(etenc6  Qosmp  relates  his  experi- 
ence with  aquaria  as  follows:  '*I  have  kept  a 
great  niuiber  of  aquaria,  both  salt  and  fresh 
water  ones.  I  have  often  watched  the  stiokle- 
baoks,  both  salt  and  fmih  water,  and  both 
sorts  are  very  fond  of  attacking  other  fish,  pmr- 
tioularly  the  fresh  water  species.  The  latter 
attacked  goldfish,  roach,  dace,  minnows,  and 
other  kinds  of  flsb,  as  well  as  newts  and  tritons. 
They  nibble  the  tails  and  fins  off  the  flsb,  par- 
ticularly the  goldfish,  and  the  fish  get  dis- 
eased through  it,  and  pine  away  and  die.  I 
have  lest  a  great  many  goldfish  by  their  depre- 
dations. They  nibble  or  bite  the  toes  and 
tail  off  the  newts:  I  have  seen  their  tails  bitten 
so  frequentiy  by  them  that  there  has  been  veiy 
littie  left  of  them.  I  should  never  adfise  any 
one  to  place  them  in  a  nioe-stooked  aquarium, 
and  they  should  be  kept  out  of  small  orna- 
mental ponds  where  there  are  goldfish.  If  you 
wish  to  see  how  destructive  they  are,  place 
some  of  those  fish  or  animals  that  I  have  men- 
tioned in  an  aquarium  by  themselves;  you  will 
then  see  that  the  sticklebacks  will  not  let  them 
rest  a  minute;  they  will  wony  the  poor  fish  to 
death." 
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Microscopical  Congress. 

TT  is  proposed  to  hold  a  Microsoopical 
^  Oongress  next  August  at  Indianapolis, 
at  which  it  is  expected  that  all  the  promi- 
nent microscopical  societies  will  be  repre- 
sented. This  Oongress,  if  it  should  meet 
with  general  support  from  the  microscopists 
of  the  oountry,  cannot  fail  to  effect  much 
good.  It  ought  to  bring  together  all  the 
prominent  workers  in  tiie  country,  make 
them  personally  acquainted  with  each  other, 
and  develop  by  discussion  many  points  of 
great  interest  We  are  satisfied  that  many 
of  the  discussions  which  have  stretched  to 
great  length  when  conducted  by  corres- 
pondence only,  might  have  been  settled 
satisfactorily  by  a  v?ry  short  personal  inter- 
view. 

We  are  happy  to  say  that  the  meeting 
promises  to  be  largely  attended.  Particu- 
lars in  regard  to  the  arrangements  which 
have  been  made,  may  be  found  in  a  circular 
which  may  be  had  by  addressing  Dr.  W.  W. 
Butterfleld,  Indianapolis,  Ind. 


€mt%pxAmit. 


The  Editor  of  the  AMnuTfliir  Joubhaxi  of  Micsosoopy 
does  not  hold  himself  responslbls  for  opinions  or  faots 
stated  by  oorrespondente.  In  this  depwtment  we  ao- 
oord  the  widest  liberty  consistent  with  proper  oourteey. 

A  Chapter  on  Elementary  Physics. 

DEDICATED  TO  PB0FE880B  BITCHCOGK. 

Part  FvrsL-'lhA  Sun,  "The  laminous  orb, 
the  light  of  whioh  oonstitateB  day;  the  central 
body  around  whioh  the  earth  and  planets  re- 
volve; a  celestial  body  whioh  can  be  seen  al- 
most any  fair  day  through  a  piece  of  smoked 
glass." 

I  beg  my  fdend  to  read  the  above  little  mon- 
ograph on  elementary  astronomy  carefolly, 
noting  any  want  of  accnraoy  therein  apparent. 
Assuming  his  oomplianoe  with  this  request,  I 
go  on  to  say  that  just  after  ^tmdoton  this  even- 
ing, my  attention  was  called  to  his  really  kind 
notice  of  myself,  as  well  as  my  Dunkirk  lecture. 
Allow  me  to  assure  you,  my  dear  Professor, 
that  although  we  have  been  pulling  at  opposite 
ends  of  the  rope  for  some  months,  the  generos- 
ity I  have  experienced  at  your  hands  has  been 
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TMtly  in  advance  of  what  I  oonld  haye  re- 
turned, and  has  placed  me  in  position  to  re- 
oeiye  any  criticism  that  yoa  might  offer  with 
the  best  possible  grace. 

I  now  propose  to  jerk  my  end  of  the  rope  in  a 
manner  that  will  make  things  lirely  with  yon! 
The  fact  is,  when  I  get  after  yon  with  a  *'  sharp 
stick,**  yon  become  nnosnally  brilliant  with  the 
jerk  responsiye!    I  like  it 

I  admit  that  yon  are  one  **  who  demands  ac- 
cnracy  of  expression  in  eyery  branch  of  sci- 
ence**— **  that  the  scientist  has  no  right  to  say 
what  he  does  not  mean,  and  he  has  no  right  to 
presume  that  his  readers  will  understand  him 
if  he  nses  incorrect  language.**  I  therefore 
haye  placed  the  aboye  little  monograph  on 
elementary  astronomy  at  your  seryice,  and  in 
timely  season,  feanng  otherwise  you  might  be 
led  astray  by  my  use  of  the  word  *'  sundoion  '* — 
you  will  see  the  point  It's  true  that  Joshua 
of  old  commanded  the  sun  and  moon  to  stand 
still,  and  the  story  is  found  in  a  book  generally 
admitted  to  be  a  classic,  but— no  matter. 

Now,  Professor,  I  fear  that  you  do  not  prac- 
tice what  you  preach;  for  I  read  (page  92),  **if 
this  question  were  put  to  a  thorough  physicist 

*  *  *  knowing  nothing  about  balsam  or 
fluid  mounts,  etc.,*'  Isn't  there  an  "impossi- 
bility'* here?  A  thorough  physicist  knowing 
nothing,  etc.  There's  a  screw  loose  some- 
where. 

Bight  on  your  next  line  is  another  jumble. 
Here  is  a  want  of  accuracy  or  what  not — which 
is  it?  You  say,  **Must  the  scientist  be  led  by 
the  nose,**  etc  If  this  expression  ia  accurate,  I 
•want  you  to  tell  me  just  how  this  kind  of  a  thing 
is  accomplished;  giye  me  the  p-r-a-c-t-i-c-a-1 
details,  just  as  it  would  be  done  in  the  flesh, 
including  the  "adopt**  and  the  " teach **~ 
before  an  audience,  too,  without  "apology**— 
and  the  "  why  **  of  it.  "  It's  the  right  cmd  duty 
of  eyery  man  of  science  to  ask  this  little  ques- 
tion whenever  it  occurs  to  him.**  "The  scientist 
has  no  ri^/i^  to  say  what  he  does  not  mean." 
Let  us  haye  the  &ots. 

PaH  Second.— 180°,  Plus  180°,  180°  +  46°. 
It  is  true,  my  dear  sir,  that  in  my  Dunkirk 
lecture  I  did  use  the  words  "plus  180°  of  aper- 
ture." Now  that  select  and  intelligent  audi- 
ence (comprising  physicists  who  did  know  some- 
thing about  "balsam  angles,")  so  Un  from  de- 
manding an  "apology,"  generously  and  unani- 
mously gaye  me  a  yote  of  thanks.    Ourious, 


wasn't  it?  I  remember  well  my  delight  in 
there  meeting  the  yeteran  Dr.  J.  W.  Arm- 
strong, Principal  of  the  Fredonia  Normal 
School,  and  one  of  the  leading  educators  of 
your  State,  another  physicist,  too,  who  can  talk 
intelligently  as  to  "  balsam  angle*,"  and  who 
has  made  the  apertures  of  objectiyes  an  especial 
study,  and  who  afterwards  became  one  of  my 
most  yalued  correspondents.  Nor  did  we  haye 
any  quarrel  about  the  "  plus  180°."*  Most  of 
the  audience  had  read  about  Joshua,  and 
doubtless  would  not  baulk  at  such  expressions 
as  "sunrise"  or  "sunset" 

After  all.  Professor,  admitting  that  the 
"plus  180°"  might  haye  courted  some  such 
gentlemanly  criticism  as  it  Anally  got  from 
you,  I  reckon  I  was  as  near  right  as  Joshua! 
But  before  I  can  lift  you  oyer  this  stile,  I  must 
scoop  you  up!  get  you  together  in  some  shape, 
so  you  can  be  handled.  First  of  all,  you  seem 
to  put  the  180°,  plus  180°,  180°  4-45°,  aU  in 
one  boat  together;  you  regard  them  as  syno- 
nyma  And,  secondly,  I  haye  to  learn  some 
things  from  you. 

Messrs.  Tolles  and  Spencer  you  denounce 
because  they  mark  their  objectiyes  180°,  which 
you  say  is  not  only  "impossible,"  but  "ab- 
surd," and  that  one  of  these  gentlemen  (yon 
don't  say  which)  attempts  to  lead  the  scien- 
tist "  by  the  nose."  And  you  further  say  that 
one  of  them  (I  don't  know  which,  again,) 
"  might  as  well  add  45°  to  said  180°. 

Well,  here  is  material  enough  to  commence 
on.  Now,  my  dear  Professor,  you  maintain  it 
to  be  the  "right  and  duty  "  eyen  of  eyery  man 
of  science  to  ask  this  little  question  wheneyer 
it  occurs  to  him  (the  "why  "  part,  you  know.) 
That  I  haye  been  engaged  in  a  controyersy 
with  you  for  months,  demonstrates  my  claim 
as  a  "man  of  science."  You  can't  dodge  that, 
and  the  "  occur  "  part  is  present  and  up  to  the 
high-pressure  notch. 

Now,  I  want  to  know  "why"  it  is  that  180° 
of  aperture  is  impossible;  "why"  that  plus 
180^  of  aperture  is  impossible  and  absurd.  We 
haye  your  assertions,  hut  minus  the  ghost  qf  a 
demonstration. 

Why  do  you  accuse  Messrs.  Tolles  and  Spen- 
cer of  perpetrating  acts  that  are  absurd  and 
impossible;  and  uhy  do  you  yenture  to  hint 
that  one  of  these  gentlemen  attempts  to  "  lead 
scientists  by  the  nose,"  (whateyer  that  may 
mean).    The  names  of  Spencer  and  Tolles  are 
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revered  by  American  miorosoopiBts,  and  their 
onriTaled  efforts  in  the  improvement  of  objeot- 
glMses  have  won  for  them  a  world-wide  repn- 
tation.  The  ohanoee  are  that  they  know  more' 
ofmieroBGope  optics  than  yon  and  I  pat  to- 
gether; and  these  are  the  men  who  mark  their 
objectiTe8"18(P."  TF^y  should  there  be  «'a 
Iaw  to  prevent  it  ?" 

Now,  Professor,  if  this  180^  is  impossible  and 
ftbeord,  will  yon  kindly  inform  the  readers  of 
this  journal  uhat  figures  Tolles  and  Spencer 
oaght  to  engraye  on  their  wide-angled  objeo- 
tivfs  m  place  of  the  awful  <•  180°."  Will  you 
be  kind  enough  to  name  the  extreme  angle  im- 
mediately adjacent,  but  not  eoniacting  the  im- 
possible and  the  absurd  ? 

Again  I  read,  "  plus  180°  does  not  mean  97° 
balsam."  IMd  I  assert  this?  Now,  I  ask 
vhai  does  97°  balsam  mean?  Let's  have  it, 
and  the  **why"  thereof.  Unless  you  can 
teU  me  exactly  what  the  97°  balsam  angle  (5, 
I  shall  not  take  any  stock  in  your  above  asser- 
tion. 

Once  more:  you  say  that  <*  true  apertures  can 
be  measured  and  definitely  stated."  I  wish 
that  you  would  teU  Mr.  Wenham  how  the  thing 
is  done;  he  tried  for  a  whole  year  to  measure 
one  of  Tolles'  objectives,  without  getting  any 
two  results  alike!  But  I  am  after  you,  not 
Wenham.  I  desire  to  learn  from  you  pre- 
eisely what  what  "true  aperture"  is.  When 
thus  taught,  then  I  desire  to  know  by  what 
physical  process  the  same  can  be  measured— 
"definitely,"  you  know.  ■* Accuracy"  is  the 
thing  we  scientists  want 

Now,  my  dear  sir,  I  call  on  you  to  answer  all 
of  these  interrogatories,  and  when  you  shall 
have  proven  that  180P,  plus  180°,  or  180°  +  45° 
are  one  and  the  same  thing;  when  you  shall 
show  that  Messrs.  Tolles  and  Spencer  are  as- 
serting absurd  and  impossible  things,  and 
more,  are  trying  to  lead  scientists  by  **the 
nose;"  when  you  shall  prove  that  a  thorough 
physidst  can  know  nothing  of  balsam  or  fluid 
moonts;  when  you  shall  hare  demonstrated 
that  I  should  hare  apologized  to  my  Dunkirk 
andienoe;  when  you  shall  have  proven  what 
^  of  balsam  angle  is;  ditto  as  to  **  true  aper- 
ture," and  how  to  *' definitely  measure"  the 
same— then  and  not  until  then  will  I  take  the 
"plus  180^"  under  advisement  Meanwhile 
▼e  will  be  good  friends,  and  with  Qen.  Grant 
4aj,  « Let  us  hare  peace."    Don't  omit  reading 


the  reprint  of  Wenham 's  article  on  angular 
aperture,  pages  74  and  75. 

J.  Edwabds  Smith. 

HomcBopcUhic  Hospital  Gbllege,  Clevela%di  0., 
May,  1878. 


•  •  • 


A  Kuaeum  of  Microacopea. 

Ed.  Am,  Jour.  Microscopy— 1  desire  to  call 
attention  to  the  fact  that  in  the  Army  Medical 
Museum  at  Washington  a  nucleus  exists  of  a 
Museum  of  Microscopes,  ancient  and  modem; 
and  also  to  invite  possesfiors  of  instruments 
rendered  practically  Talueless  by  the  march  of 
improvement,  to  deposit  them  as  gifts  in  the 
institution  named,  and  thereby  aid  in  forming 
a  collection  which  shall  illustrate  the  history 
and  development  of  the  microscope. 

Of  course,  contributions  will  be  of  all  sorts, 
but  chiefly  of  the  very  old  and  quaint  forms 
which  almost  induce  mirth  by  the  singularity 
of  their  mountings  and  the  brevity  of  their 
performance.  But  they  teach  instructive  les- 
sons, awaken  the  liveliest  interest,  and  excite 
wonder  at  the  imperfect  means  and  astonish- 
ment at  the  great  work  done  by  rare  intelli- 
gences with  such  feeble  aids. 

I  hope,  Mr.  Editor,  that  you  will  liaTor  the 
appeal,  and  give  this  note  a  place  in  your  valu- 
able journal. 

Chbistopheb  Johnston,  M.  D. 

Baltimore,  May  7,  1878. 


OoUar  Acyuatment  Again. 

Ed.  Am.  Jour.  Microscopy— Dr.  Blackham 
has  pointed  out  in  his  last  letter  that  Mr. 
Tolles  has  never  claimed  to  make  objectives  in 
which  collar  adjustment  produced  no  change 
in  focus.  He  quotes  a  passage  from  Frey,  and 
I  take  occasion  to  say  that  my  impression  was 
that  the  passage  made  particular  reference  to 
Mr.  Tolles.  I  am  glad  to  be  corrected,  and  my 
apology  is  that  I  wrote  from  memory,  and  haye 
no  copy  of  the  work  at  command.  I  neverthe- 
less insist  that  there  is  a  great  misunderstand^ 
ing  among  microscopists  as  to  the  merits  of 
this  new  adjustment,  as  I  hare  good  reason  to 
know. 

Dr.  Blackham  seems  determined  to  place  me 
in  a  wrong  light  in  the  matter,  for  his  letter 
would  lead  one  to  suppose  I  had  said  some- 
thing demanding  a  column  and  a  half  of  cri- 
ticism, while  in  fiact  his  letter  has  merely 
enabled  him  to  indulge  in  innuendoes. 
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Prof.  J.  E.  Smith's  letter  in  the  March  nnm- 
ber  \b  a  yery  onrioas  one.  I  reply  merely  that 
I  am  sorry  the  Professor  is  led  to  belieTe  I 
meant  the  opposite  of  what  I  said.  As  long 
as  I  hsTe  the  support  of  snch  a  man  as  lir. 
Wenham,  I  do  not  fear  to  speak  oat,  and  Prof. 
Smith  need  not  aoonse  me  ot  any  underhand 
mode  of  attack.  If,  on  page  66,  he  means  to 
say  that  casts  are  sometimes  so  delicate  as  to 
be  oTerlooked  by  direct  light,  I  can  only  say  it 
is  contrary  to  my  experience,  and  I  would  be 
greatly  obliged  to  receiye  from  him  a  specimen 
of  snch  casts  which  cannot  be  found  by  a  l-6th 
marked  110°  with  direct  light  Eren  bacteria 
must  be  yery  small  and  delicate  to  escape  de- 
tection by  one  accustomed  to  seeing  them. 

BOMTN   HiTCHOOCX. 


•  •  • 


Polarisfttiott  by  Befraction. 

Ed.  Am,  Jour,  Microscopy ^The  article  in 
the  April  number  by  Mr.  Peet  on  this  subject 
will  doubtless  attract  much  attention,  and 
many,  like  myself,  will  probably  fidl  to  secure 
the  brilliant  eflfects  which  he  describes.  Be- 
fore this  last  article  was  published,  I  had  tried 
the  same  experiment,  following  his  preyious 
directions  as  closely  as  possible,  and  failed 
then  as  now. 

True,  there  are  certain  appearances  of  color 
and  a  fine  bUck  ground,  but  there  is  nothing 
which  approaches  the  beauty  I  was  led  to  ex- 
pect from  the  descriptions  giyen.  Perhaps  the 
use  of  a  condensing  lens  would  afford  me  bet- 
ter results,  but  as  none  is  at  hand,  this  cannot 
be  yerifled.  While  perfectly  ready  to  admit 
that  the  whole  fault  may  lie  in  my  manipula- 
tion, or  possibly  in  the  conditions  afforded  by 
my  Instrument,  as  Mr.  Peet  suggests,  I  would 
like  to  call  attention  to  the  explanation.  I 
am  at  a  loss  to  understand  how  there  can  be 
any  effect  of  polarization  in  this.  How  Fres- 
nell's  discoyery  bears  upon  the  subject  is  not 
dear.  Upon  this  discoyery  Fresnell's  rhomb 
was  made  to  produce  circular  polarization,  but 
it  will  be  noticed  that  in  order  to  produce  this 
circular  polarization  two  reflections  are  re- 
quired, both  internal,  and  the  incident  ray  is 
originally  polarized  in  one  plane.  It  is  the  re- 
flected ray  that  becomes  polarized,  and  a  ray 
passing  through  the  slide  to  illuminate  the 
object,  as  in  the  cases  Mr.  Peet  mentions, 
cannot  be  thus  polarized.  But  there  is  much 
more  in  the  article  which  is  not  at  all  clear. 


For  instance,  when  he  compares  the  oireular 
stage  of  polarization  with  the  crossed  tourma- 
lines of  the  polarisoope.  Why  should  circularly 
-polarized  light  giye  a  black  field?  The  field  is 
in  fact  dark,  because  the  light  from  the  mirror 
is  thrown  beyond  the  aperture  of  the  objectiye. 
He  tells  us  a  small  portion  of  the  polarized 
light  passes  through  the  slide,  and  up  through 
the  objectiye  to  the  eye,  but  makes  "  no  im- 
pression on  the  optic  nerye  1"  How  can  these 
things  be?  Firstly  we  are  instructed  to  pro- 
duce a  dark  field  by  moring  the  mirror  to  one 
side.  In  doing  this,  as  we  all  know,  the  light 
is  merely  thrown  outside  of  the  objectiye. 
Therefore  it  certainly  does  not  enter  the  eye  at 
all.  Secondly,  if  light  consists  of  yibrations  of 
ether,  to  which  the  eye  is  sensible,  how  can 
these  reach  the  eye  and  produce  no  impression? 

To  take  another  step,  admit  that  the  light  is 
polarized,  and  that  the  crystal,  or  diatom,  or 
other  object,  affects  it  in  the  manner  repre- 
sented, where  do  the  colon  come  from?  B- 
luminate  any  crystal  with  polarized  light,  and 
no  color  is  seen,  but  look  at  it  through  an- 
other polarizing  prism,  and  the  case  is  altered. 
I  fail  to  understand  how  the  object  can  act  both 
as  analyzer  and  polarizer,  as  Mr.  Peet  seems  to 
say. 

Haying  written  more  than  it  was  my  inten- 
tion, I  will  simply  add  that  the  effect  appears 
to  my  mind  simply  one  of  oblique  illumina- 
tion, and  the  colors  are  produced  by  interfer- 
ence of  wayes,  caused  by  refraction,  or  refiee- 
tion,  from  minute  points;  the  exact  nature  of 
the  phenomena  it  may  not  be  easy  to  determine. 

It  is  but  right  to  remind  the  reader  that  Mr. 

Peet  did  not  commit  himself  to  the  explanation 

giyen,  but  inrited  criticism,  which  is  offered 

in  the  same  friendly  spirit     Neyerthdess  the 

practice  of  offering  ill-considered  opinions  on 

scientific  subjects  may  be  productiye  of  much 

mischief,  and  is  to  be  deplored,  particularly  in 

oases  where  it  is  easy  to  lay  them  before  sden- 

tific  men  for  approyal  or  critidsm. 

B.  HrrcHcocx. 
Apra  24, 1878. 

•  •  • 

VoItoz  Olobator. 

JU.  Am.  Jour.   Microscopy  ^This  eyening  I 

haye  deyoted  to  the  examination  of  the  beanti- 

M  Vdvox  QUMtor,  the  first  it  has  been  my  lot 

to  see.    Two  friends  and  myself  found  a  rich 

lot  of  them  on  a  marshy  prairie  in  Hyde  Park, 

just  south  of  this  city.    We  gathered  a  good 
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vDpplj,  and  promised  onnelTes  a  rioh  treat  for 
the  eTening. 

While  watohing  them  luider  tke  glass,  astkey 
would  oome  rolling  along  with  their  peenliarly 
graoeftil  motion,  one  oame  into  the  field  that 
looked  a  little  strange.  On  close  examination, 
I  foimd  a  Uto  rotifer  (I  thinJc  it  was  a  small 
i^er  wdgtere)  contained  in  the  hyaline  mem- 
bxBne^  I  was  nsing  a  binocular  with  a  3-4  inch 
objeotiTe,  and  of  conrse  it  did  not  take  long  to 
decide  by  focusing  that  the  rotifer  was  really 
inaide  of  the  envelope.  The  Volvox  was  a  good 
lirely  specimen,  and  as  it  was  continnally  rotat- 
ing, I  had  good  opportunity  to  examine  all  parts 
of  the  membrane,  and  at  no  place  could  any 
abniion  be  detected.  There  were  eight  young 
eoloiiies  inside  the  parent  enrelope,  three  of 
them  in  their  normal  state,  while  the  other  ilTe 
•eemed  to  haTe  had  their  eorelopes  ruptured. 
Whether  this  damage  had  been  caused  by  the 
rotifer,  it  was  impossible  to  say,  but  think  it 
&ir  to  attribute  it  to  him,  as  I  saw  no  damaged 
yoong  in  any  of  the  others.  On  consulting 
Pritohard,  I  find  on  page  527,  fourth  edition, 
this  statement:  "Ehrenberg  noticed  the  pe- 
eoliar  occurrence  of  Hying  rotatoria  within  the 
globes  of  VoltOK  CRobaior,  lir.  John  Williams 
bee  oommunicated  (T.  M.  a  1851,  iii)  an  inters 
esting  obserration  confirming  Ehrenberg's  ac- 
coont"  Thus  it  seems  that  it  has  been  noticed 
before,  but  I  th^iik  the  cases  of  sufficient  rarity 

to  put  each  one  on  record. 

H.  F.  Atwood. 
CUeo^,  May  12, 1878. 

rnie  cases  in  which  rotifers  are  found  in  the 
interior  of  the  Volvox  are  by  no  means  rare.  At 
pige  18  of  YoL  I  of  this  journal,  a  correspond- 
ent describes  almost  the  same  phenomenon  so 
gnphically  detailed  by  Mr.  Atwood.  The  same 
thing  is  referred  to  at  page  135  of  our  little 
book,  "How  to  Use  the  Microscope.**— Ed.] 


The  Scale  and  Vernier  ZmproTement  in 

Stands. 
Bi,  Am.  Jour.  Microaoopy—Jn  my  letter  of 
Hireh  90,  in  reference  to  scale  and  yemier  on 
the  microscope,  I  said,  '<The  deyice  ^  * 
n»7  hare  been  used  by  others,  *  ^  though  I 
did  not  then  know  of  such  a  case."  Since  then 
I  hsTc  receiTcd  ih>m  M.  M.  L.  Bowens,  of 
BnuieUs,  Treasurer  of  the  •*  Societe  Beige  de 
Ifieioeoopie,'*  an  extract  from  the  bulletin  of 
that  aodety,  in  which  he  describes  and  figures 
this  doTioe,  and  states  that  he  has  had  it  in  use 


about  ten  years.  The  February  number  of  the 
*<  Journal  de  Micrographie,"  (Paris),  contains  a 
letter  describing  this  form  of  scale  and  yemier 
attachment,  but  giving  more  prominence  to^ 
other  dcTices  for  the  same  purpose,  notably 
the  use  of  a  large  diTided  disk  attached  to 
the  pinion  of  the  coarse  adjustment 

Mr.  Wenham,  in  the  article  on  angular  aper- 
ture, published  in  your  Journal  for  April,  just 
received,  states  that  he  uses  the  scale  and  yer- 
nier  on  his  stand. 

It  would  appear  then  that  I  was  not  the  first 
to  deyise  or  put  into  practical  use  this  ex* 
tremely  eonyenient  accessory,  Mr.  Bowens*^ 
claim  antidating  not  only  the  time  at  which  I 
deyised  the  scale  and  yemier  attachment  and 
had  it  applied  to  my  stand,  but  also  antidatea 
Mr.  Fell's  "suggestion"  to  Prof.  Smith  in 
April,  1876. 

It  seems  strange  to  me  that  so  usefiil  an  ac» 
cessory  should  have  been  in  use  for  ten  years^ 
and  yet  no  mention  be  made  of  it  in  any  text 
book  or  catalogue  that  I  haye  been  able  to  ex- 
amine. GSO.  E.  BliAOKHAM. 

[The  deyice  described  is  one  which  has  neyer 
come  into  generai  use»  and  consequently  when* 
eyer  it  has  been  applied  to  any  microscope,  it 
has  been  at  the  special  suggestion  of  the  indi- 
yidual  owner.  A  gentleman  who  is  well  known 
to  the  microscopical  world,  but  who  does  not 
wish  his  name  introduced  into  this  contro- 
yersy,  writes  us  that  he  had  nearly  the  same 
thing  applied  to  his  own  stand  many  yean  ago. 
These  UoU  do  not  detract  horn  the  merits  of 
those  who  reinyented  this  deyice,  but  they 
render  any  fdrther  discussion  of  the  subject 
unnecessary.— Ed.  A.  J.  M.] 


•  •  • 


^untnt  §(0to. 


Aaotlier  FenneMt.— A  chemical  question  which 
has  caused  much  discuislon  for  years,  now  seema 
in  a  fair  way  to  be  solyed  by  the  microscope.  It  is 
a  well-known  foot  that  nitrogenous  substances  in 
soil,  or  under  proper  conditions  elsewhere,  haye 
their  nitrogen  rapidly  oxidised  to  nitric  acid  while 
undergoing  deoomposltioD.  Numerous  explana- 
tions of  this  action  have  been  offered,  but  thus  far 
all  haye  failed  to  give  entire  satisCaoticn.  The 
latest  results  seem  to  indicate  that  a  ferment  takes 
place  in  the  operation.  The  details  of  the  experi* 
ments  are  noi  at  hand,  but  Sohloesing  and  Montzr 
followed  by  other  inyestigators,  haye  found  that 
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those  agents,  auoh  m  ohlorolorm  or  beat,  which 
kill  or  prevent  the  growth  of  plants,  alio  arrest 
this  action,  and  that  a  soil  in  which  all  organisms 
are  destroyed  by  heat  will  not  oaase  oxidation  of 
tills  kind,  so  long  as  it  is  protected  from  germs,  bat 
the  addition  of  a  Tery  little  common  soil  will  start 
the  process.  It  does  not  appear  that  the  speoiflo 
plant  engaged  in  this  important  operation  has  been 
isolated  as  yet.  If  there  really  is  such  a  ferment, 
it  mnst  be  widely  distributed  and  of  rast  import- 
ance. 

PMtal  I^lbimry.— Mr.  James  P.  Bnrbank,  of 
Salem,  Mass.,  proposes  to  establish  a  library  from 
which  members  in  any  part  of  the  Union  can  ob- 
tain books  by  mail.  The  idea  is  a  good  one.  For 
partionlars  address  Mr.  Bnrbank. 

Oh««p  BozM  Ibr  Slides— Mr.  E.  Line,  of 
Bochester,  New  Tork,  makes  a  very  cheap  and 
efficient  box  for  holding  slides  for  temporary  pnr- 
poses  oat  of  button  boxes  and  crimped  tin.  The 
erimped  tin  is  sach  as  tinsmiths  ose  for  biscuit 
and  cake  cutters.  The  alternate  crimps  form  the 
grooves  in  which  the  slides  rest. 


templated  Congress  of  Mioroccopists,  to  be  held  io 
that  dty,  commencing  Aug.  14,  187B.  Messrs. 
Thomas,  Peabody  and  Oolgrore  were  appointed  a 
committee  to  correspond  on  the  subject,  and  take 
such  steps  as  should  seem  fit  in  the  premises. 

The  election  of  officers  for  the  ensuing  year  re- 
sulted as  follows:  President,  Henry  W.  Fuller;  Yice 
Presidents,  Harrey  M.  Thompson,  H.  F.  Atwood: 
Secretary,  Prof.  8.  H.  Peabody;  OorrespoDding 
Secretary,  James  OolgroTc ;  Treasurer,  B.  W. 
Thomas;  Trustees,  E.  W.  Blatchford,  Prof.  B.  8. 
Bastin,  W.  H.  Bnmmers,  Lester  Curtis,  M.  D.. 
Samuel  J.  Jones,  M.  D. 


•  •  • 


TAANSAOTIONS  OF  800ZETZE8. 

Nora.— It  will  sflbtd  osgrMt  plMsore  to  vahliah  notes 
of  the  TnuiMWtions  of  any  of  onr  Mloroeoopusl  Booiotlea. 
Tho  limited  speoe  ftt  oar  oommend  prooisdes  the  In- 
eertloB  of  lengthened  eoooaote  of  mere  hnslnaos  detalLi. 
We  with  it  also  to  be  dtetlnetly  onderttood  that  tboM 
nporu  ere  pabilshed  ae  reeeived  from  tbe  Seeretaitei 
or  the  difbrentSoeletles,  Mid  the  Joomel  it  not  to  be 
held  in  say  wise  raeponslble  for  any  Metementa  eoA- 
tained  therein. 

AoterleAM    Mlei 


ipleal   Soeletr—- At  the 

annual  meeting  of  the  American  Microscopical  So- 
ciety of  the  Oity  of  Mew  York,  held  Tuesday  CTcn- 
ing,  March  96,  1878,  the  following  officers  were 
elected  for  the  ensuing  year:  President,  John  B. 
BIch,  M.  D.;  Vice-President,  Wm.  H.  Atkinson,  M. 
D.;  Secretury,  O.  G.  Mason;  Treasurer,  T.  d*Ore- 
mieulx;  Ourator,  John  Frey. 

O.  G.  IfiBOH,  Secretary. 


State  Mlexwaeopteal  Soeletjr  of  lUimoie— The 

annual  meeting  of  this  society  was  held  at  the 
rooms  of  the  Academy  of  Sciences,  No.  288  Wabash 
ATenue,  Chicago,  on  Friday  eyening,  April  26, 1878. 
President  Henry  W.  Fuller  In  the  chair.  The  min- 
utes of  last  meeting  were  read  and  approTcd. 

Donations  reported  were  six  Tery  fine  injected 
preparations,  sent  by  Dr.  Seller,  of  Philadelphia, 
and  Transactions  of  the  Belgium  Microscopical 
Society. 

Beports  were  read  by  the  retiring  Secretary, 
Treasurer,  and  Librarian,  followed  by  a  short  ad- 
dress by  the  President,  In  which  some  recommen- 
dations were  adyanced  tending  towards  the  future 
prosperity  of  the  society. 

A  communication  f^m  Indianapolis  was  read, 
asking  the  oo-operatlon  of  this  Society  in  the  con- 


pleat  Soelotjr*— The 
regular  meeting  of  the  San  Francisco  Microsoopioal 
Society  was  held  Thursday  erenlng,  April  i.  Presi- 
dent Hyde  in  the  chair.  The  meeting  was  a  most 
enjoyable  one,  and  the  rooms  were  well  filled. 
Among  thoee  preasot  were  Dr.  Harkness  and  Mr. 
Bdwards,  honoraiy  members;  Mr.  Sciqiliam,  oor- 
issponding  member,  and  as  visitors,  the  Bct.  John 
J,  Bleasdale,  F.  G.  S.,  firom  Melbourne,  AnstraUs, 
and  Dr.  Blake,  of  this  city. 

After  the  election  of  Dr.  J.  T.  Boyson  to  resideDt 
membership,  the  following  additions  to  the  library 
were  announced:  Frey's  "Icones  Selects  Hymen- 
omycetum  Kondum  Delieneatomm,'*  Parts  1  and  2; 
**  Science  Gossip,"  for  1876  and  1877,  and  the  cur* 
rent  numbers  of  ** Nature,"  "American  Natural- 
ist,*' *<  Popular  Soienoe  Monthly  and  Supplement^* 
"  GfSTiUea,**  •<  Flora,"  and  "  Sdsnoe  Gossip.* 

The  BcT.  Mr.  Bleasdale  created  |k  stir  of  plsasure 
by  a  fine  gift  to  the  society  of  a  doaen  of  Dr.  Car- 
penter's own  slides,  mounted  by  and  bearing  the 
handwriting  of  that  great  leader  in  mierasoopio 
rosesroh.  All  eyes  were  busied  for  many  minutes 
in  eager  examination  of  these  early  working  slides 
of  the  illustrious  microscopist;  some  seemed  to  be 
the  very  originals  of  the  illustrations  in  his  stan- 
dard work  on  the  microscope. 

A  cordial  Tote  of  thanks  was  giTcn  to  Mr.  Bleas- 
dale for  this  gift,  of  such  historic  as  well  as  in- 
trinsic ralue. 

Father  Bleasdale  exhibited  one  of  Swift's  poeket 
microscopes,  a  wondrously  compact  little  sfbir, 
almost  microscopic  in  two  senses,  ftxnished  with 
an  inch  and  a  1-4  inch  objectiTe.  The  striationsof 
muscular  fibre  were  easily  seen  with  it. 

The  evening  was  evidently  to  be  an  instrumental 
one,  for  President  Hyde  produced  a  1-4  inch  objec- 
tive, manufactured  in  every  particular,  ftrom  lenses 
to  brass  work,  in  San  Frandsoo.  It  was  made  by 
Mr.  Frank  Wilkins,  who  formerly  worked  for  Itoes 
in  England,  but  now  is  with  1^.  John  Boach,  of 
Ban  Francisco.  Upon  comparing  the  objective  with 
a  Smith  Sl  Beck's  1-4,  it  was  found  to  be  ikiriy 
equal  to  it  in  every  respect.  The  members  found  a 
new  confirmation,  added  to  the  many  which  Gali- 
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fornu  hM  fnrnlthed,  that  "Westwmrd  the  ooune 
of  Empire  tekee  its  way." 

TohATe  foonded  and  maintained  a  mioroicopioal 
eodet J  on  the  yery  ▼eetem  edge  of  thii  continent, 
where  the  fpeeimenf  for  an  eyening*!  seanoe  may 
hiTe  been  ooUected  daring  the  day  in  primitiye 
forest!,  and  where  'society  is  passionately  bent  on 
moDey-maldng,  most  be  a  sonroe  of  Jast  satisfao- 
tioo;  bnt  that  the  time  has  oome  when,  in  onr  own 
eity,  Kr.  Wilkins  oan  eqnip  the  members  of  this 
iodety  with  the  most  intricate  prodnot  of  optical 
fflUDfiotare,  should  certainly  flU  them  with  enyi- 
4tble  pleasure. 

President  Hyde  also  surprised  the  members  with 
the  results  obtained  with  his  periscopic  B  eye- 
pieoe,  by  Gnndlach,  the  fbrst  one  of  this  improyed 
kind  made. 

The  only  formal  oommnnication  of  the  evening 
vu  a  rerbal  one  by  Mr.  Olark,  who  spoke  of  recent 
ioTestigationB  in  the  sponges  and  infusoria,  which 
add  still  greater  strength  to  the  theoiy  of  his 
bther,  the  late  H.  James  Olark,  that  the  sponge  is 
loomponnd,  flagellate  Infoaorian,  as  against  the 
(baofy  that  It  is  a  single  indiyidnal  hi  which  the 
collar  and  flagella  bearing  monads  are  simply  tis- 
sue elements,  like  ciliated  epithelium.  This  latter 
theory  Haeokel  strenuously  supports  in  the  inter- 
««ti  of  his  celebrated  Qastraea  theory,  but  he  does 
it  in  tiiefiuM  of  all  facts  except  those  coming  £com 
btt  interpretation  of  the  so-called  "ciliated 
ivne,"  and  other  interpretations  favorable  to  ProL 
OUrk*k  view,  have  been  reached  by  Bussian, 
Freneh  and  English  observers  «'see  Barrois,  Meta- 
dinikoff  and  Kent)  not  bound  to  support  a  Oas- 
tnea  theory. 

Kent,  in  the  **Annals  and  Magazine  of  Natural 
Bktory,"  January,  1878,  describes  a  solitary  ooUar- 
tiMiiog  monad,  in  which  he  has  discovered  the 
fonetion  of  this  peculiar  collar.  It  Is  a  wonderful 
food-trap.  The  currents  of  water  created  by  the 
flagdhun  carry  particles  of  food  to  its  exterior 
•limj  BorfMe;  they  adhere,  and,  by  a  continuous 
notion  of  the  collar  upon  the  outside,  down  within, 
end  finally  into  the  sarcodebody  the  food  is  con- 
voyed, as  it  were,  by  an  endless  revolving  belt.  Oan 
^  this  oomplexity  of  function  belong  to  a  mere 
tiisiie  element? 


The  regular  meeting  of  the  San  Francisco  Micro- 
Mopioal  Society  was  held  on  Thursday  evening.  May 
%  Pnsident  Hyde  in  the  chahr.  Mr.  Oeorge  T.  Fol- 
•om,  of  San  Frandsco,  was  the  visitor  of  the  even- 
ing. The  current  numbers  of  the  Oindnnati 
"Medical News,**  Ax.  Joub.  of  Micbosooft,  "Sci- 
ence Qosdp,** "  Quarterly  Journal  of  Microscopical 
8olenoe,»  "  Nature,"  "American  Naturalist,-  "Pop- 
^ilar  Science  Monthly,**  and  "EagUsh  Mechanic," 
^replaced upon  the  table,  with  two  interesting 
additions  to  the  cabhiet  of  diatomaceous  earths— 


one  of  local  deposits  from  Santa  Monica  and  Santa 
Oruz,  given  by  the  Oalifomia  State  Geological  So- 
dety;  the  other,  a  suite  of  seven  European  depos- 
its fh>m  Italy,  Bohemia  and  Jutland,  received  in  an 
exchange  with  Mr.  B.  Hitchcock,  of  the  New  Tork 
Microscopical  Sodety. 

Mr.  Olark,  the  Secretary,  was  instructed  to  notify 
diatomists,  through  the  leading  microscopical  Jour- 
nals, that  the  Sodety  is  now  enabled,  by  the  kind- 
ness of  the  State  Geological  Society,  to  offer  return 
exchanges  of  our  Pacific  coast  diatomaceous  deposits 
on  recdpt  of  any  valuable  microscopical  material. 

After  dedding  ttiat  the  annual  reception  of  the 
Society  should  be  held  en  the  2dd  inst,,  a  vigorous 
condemnatiOD  was  expressed  by  several  members 
upon  the  action  of  New  York  and  other  postmasters 
in  requiring  letter  postage  upon  diatomaceous  ma- 
terial, and  the  conversation  then  passed  to  the 
National  Microscopical  Oongress  to  be  held  this 
summer  in  Indianapolis, 

Dr.  Mouser,  referring  to  a  blackboard  sketch, 
briefly  described  his  microscopical  cabinet.  fA  de- 
tailed account  of  this  cabinet  will  appear  in  onr 
next  issue.— Ed.  A.  J.  M,] 

Mr.  Oharles  W.  Banks,  Oorresponding  Secretary, 
produced  much  pleasure  by  exhibiting  dde  by  side. 
Beck's  recent  National  Monocular,  and  a  monocular 
of  sixty  years  ago,  descrit)ed  in  an  accompanying 
pamphlet  as  "Oarpenter's  Improved  Oompound 
Microscope  for  Opaque  and  Transparent  Objects,*' 
The  curious  phraseology  of  this  pamphlet  exdted 
much  amusement.  The  *'sUders,''  as  they  were 
called,  were  ivory  slips,  each  containing  several 
objects,  held  in  a  row  of  cfarcnlar  openings  by  mica 
discs.  A  pair  of  "  tongs  **  was  provided  to  take  up 
any  small  objects,  Aehromatic  object-glasses,  and 
the  Huyghenian  eye-pieoe  had  then  Just  come  into 
use,  and  the  describer  speaks  of  them  with  no  little 
emphasis.  The  general  impression  was  one  of  con- 
siderable surprise  at  the  good  workmanship  of  the 
instrument,  and  the  results  given  by  one  of  its  ob- 
jectives, 

Mr.  Williams  spoke  of  some  curious  larve-like 
bodies  swarming  in  a  recently  dead  hog,  and  Mr, 
Kinne  was  appointed  to  examine  the  case. 

The  insects  which  are  injuring  so  many  of  our 
fine  cabinet  woods  cannot  be  too  thoroughly 
studied,  since  only  by  learning  their  habits  can  any 
escape  firom  the  expendve  pests  be  reached,  and 
Mr.  J,  P.  Moore  read  the  following  paper,  extend- 
ing his  observations  from  the  laurel  wood  to  the 
madroflo  borer : 

"  I  herewith  present  you  samples  of  our  common 
madro&o,  arbutus  menaiesii,  which,  as  you  will 
perceive,  has  been  badly  bored  by  an  insect.  I  drst 
detected  the  work  of  this  insect  in  a  young  ma- 
droflo, the  heart  of  which  had  been  bored  for  a 
great  distance.  In  general  it  prefers  the  dead  to 
the  living  wood.    Owing  to  the  very  large  sise  of 
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the  Lura,  ai  well  m  of  th«  matare  inieot,  the  bor- 
ing is  yeiy  damaging.  In  fact,  many  of  the  holes 
are  nearly,  if  not  qoite,  a  half  inch  in  diameter.  I 
do  not  bring  this  before  you  aa  a  new  insect— it  is 
the  well-known  elytos  eonjonotos— bnt  simply  as  an 
instance  of  another  borer  at  work  in  oor  forests, 
hoping  that  such  as  can,  will  obserre  the  work  of 
this  class  of  inseots." 


•  •  • 


Subscribers  who  haye  a  Borplns  of  interesting  mi- 
oroeoopio  material,  or  obieets  in  any  department  of 
natnral  sdenoe,  wnieh  tbey  wish  to  exobange,  may 
announce  it.  withont  charge,  in  this  oolnmn.  The 
following  roles  most  be  observed:  1.  The  priTilege 
of  annooncing  an  exchange  is  confined  to  soo- 
scrlbers.  2.  Ezcbaiios  only  will  be  admitted. 
Sales  most  be  relegated  to  the  adTertising  de- 
partment. 8.  Each  exchange  will  be  limited  to 
three  lines,  and  must  be  legibly  written  on  a  separ- 
ate slip  of  paper  (not  embodied  in  a  letter).  Be 
eareftu  abont  the  address. 

marine  alg»,  diatoms  in  sita  on  alg»,  mnsd, 
hepoticA.  ferns,  Uohens.  lyoopodiaoe»,  etc,  in  ex- 
change for  any  good  moanted  objects.  M.  A. 
Booth,  liongmeadow,  Mass. 

Marine  alga  for  the  herbarinm;  Northern  N.  E. 
and  Florida  nieoies  particularly  desired;  named 
species,  for  dried  alg»  of  those  sections.  M,  A. 
Booth,  liongmeadow,  Mass. 

Wanted  for  a  choloe  collection  of  moand  builder's 
and  Indian  relics,  a  good  blnoonlar  stand.  Aiddress 
Bey.  J.  D.  King,  Ohatham,  Mass. 

Wanted,  a  good  miorosoope  stand.  Unocolar  pre- 
ferred, in  exchange  for  pbotograpliic  lenses.  N. 
Taylor,  676  Broadway,  New  Tori. 

Wanted,  a  microscope,  obiectiTe,  or  accessory 
apparatas,  in  exchange  for  a  lirst-class  guitar,  Wm. 
B.  Tilton's  patent;  cost  HO.  H.  B.,  Box  868,  Wor- 
cester, Mass. 

Slides  of  the  sngar  mitcL  amoeba  difflaens,  and 
foraminifenk  in  exchange  for  good  material,  or  well 
moanted  sUdes  of  interest.  Clark  M.  Elliott,  Au- 
burn, N.  Y. 

Large  qnantity  botanical  spedes  indigenous  to 
this  section,  welTpreserred,  to  exchange  for  similar 
of  other  sections  of  U.  S.  u.  F.  Jaeger,  466  Dear- 
bom  ATcnne,  Chicago,  HL 

British  plants  and  bird's  eggs  for  American  ditto. 
J.  A.  Sanford,  389  Sommit  sweet,  Toledo,  Ohio. 

First-class  Injections  and  stalnlngs  of  tongue, 
liver,  kidney,  bladder,  intestine,  stoinaeh  and  brain 
of  rabbiti  and  kidney  of  pig,  in  exchange  for  Tere- 
table  statniDgs,  insects,  etc  J.  Eckstem,  Jr.,  U6 
Broadway,  Cincinnati,  0. 

Spines  of  Buplectella  spedosa  (glass  sponge); 
also  globular  sand  flrom  (}reat  Salt  Lake,  for  other 
good  material.  J.  Oayler,  Bldgewood,  Bergen 
Connty,  N.  J.,  Box  104. 

Wanted,  a  good  MOIler's  balsamed  proof  plate.  In 
exchange  for  a  Beck's  microscope  lamp.  H.  wai- 
son,  81  Abom  street,  Providence,  B.  I. 

Leaves  with  stellate  hairs,  indnding  the  beanti- 
fol  Croton  elenthera,  ttcm  the  Bahamas;  also  poly- 
paries  showing  reproductive  capsiues,  mounted  or 
unmonnted,  for  exchange.  0. 0.  Merriman,  Boch- 
ester,  N.  T. 

Slides  of  com  smut,  spicules,  and  lepidoptera 
scales  of  various  kinds,  in  exchange  for  other  well 


mounted  objects;  transparent  and  for  low  powers 

? referred.    Arthur  Hobart,  Box  681,  Fenn  Tid, 
ates  County,  N.T. 

Slides  of  human  lung  In  second  stage  of  dimd- 
monia,  for  other  pathological  specimens.  F.  W. 
Meroer.M.  D.,  Southern  Hospital,  Anna,  BL 

Australian  diatoms  and  other  objects,  unmonnt- 
ed. sent  for  varieties  of  insect  pests  in  their  eUcei; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  C^dney  Gibbons,  Mel- 
bourne, Yiotoria. 

Bole  skin  and  single  and  double  staininga  in  ex- 
change for  other  well  mounted  objects,  anatomical 
pr^erred.  John  talker,  comer  Eighth  street  sod 
Twelfth  avenue.  Minneapolis,  Minn. 

Hamilton,  Up.  Held,  and  carboniferous  foiiUr, 
also  eastern  nonerals,  to  exchange  for  fossils,  mio- 
erals,  shells,  or  Indian  relics;  lists  of  du^icatet  ind 
desiderata  sent  upon  application.  B.  u.  Wright, 
Penn  Yan,  N.  T. 

Wanted,  good  gatherings  of  Planroslgma  angn- 
latum,  for  cuatoms.  good  slides;  will  give  material 
or  oasn.    Eugene  Mauler,  Travers,  Switierland. 

For  exchange,  for  a  miorosoope,  a  small  engine 
lathe  (screw  cuttfog)  in  nice  order,  costing  1110. 
Address  Dr.  J.  H.  Converse,  West  Ttoy,  N.  x . 

Sections  of  mausanita,  Calif,  laurel,  chapparal, 
Terba  lauta,  mountain  mahogany,  cedar,  etc.;  cop- 
per and  silver  ores  ftom  Comstock  lode,  opaqne: 
and  rare  chemicals  for  polariscope,  for  anr  food 
mounted  objects.  F.  H.  En^tts,  M.  D.,  Ylrginia, 
Nev. 

Wanted.  In  exchange  for  a  number  of  line  slidei, 
the  polansing  apparatus  for  a  flrst^slass  stand. 
Address  F.  F.  Stanley,  40  Peari  St.,  Boston,  Mask 

Qomphonema  gennlnatnm.  a  pure  gathering  of 
"(niallenger"  soundiBgS|  Giobigerina,  eta;  alfo, 
8  European  earths.  Good  mariae  and  guano  dii- 
tom%  unmounted,  wanted  in  exchange.  W.  M. 
Paterson,  Westfleld  Terrace,  Loftus,  England. 

Mounted  or  unmonnted  orystals  of  tartaric,  ox- 
alic, red  prussiate,  chloride  and  bichromate  of  pot- 
ash, for  oUier  objects  of  interest.  Address  H.  B. 
Hargreaves,  GamerviUe,  Bookland  County,  H.  Y. 

Slides  of  black  rust  on  wheat  stalk,  opaqne  and 
transparent;  stsined  HartUe  frond  of  Adiantom 
pedatum,  etc.,  for  other  mounted  objeets.  Addreaa 
F,  H.,  Drawer  86,  Cherokee,  Iowa. 

Slides  of  spores  of  botiychium,  snd  fossil  diaiomt 
frcmi  Bow.  N.  H.,  for  other  mounted  objects.  Ii>te 
exchangecL    Wm.  W.  OrifflA,  Lynn,  Mass. 

Slides  of  outiele  of  larva  of  Maorosila  Carolina, 
showing  oystals,  in  exchange  for  other  objeeta 

B.  A.  Burdiok,  Pension  Office,  Washington,  D.  0. 
Palates  of  mollusca,  a  great  variety,  mounted  or 

unmounted,  in  exchange  for  mounted  aUdes  of  m- 
teresting  objects  or  good  materiaL  C.  M.  Voice, 
16i  Lake  street,  Cleveland,  Ohio. 

SUdes  of  Arachnoldiseus  EhrenbergU,  mifl^oo 
seaweed  firom  Santa  Cms,  CaL,  and  AuUoodisou 
Kittoni  (transparent),  for  other  mounted  obleeta 

C.  Msson  Xinne,  No.  as  Oallfomla  street.  Ban  Fisn- 

dsco.CaL 

Specimens  of  the  marbles,  granites  and  mlnerali 
of  Vermont,  in  exdhange  for  western  minerals,  or 
good  fossils;  minerals  and  fossil  woods  firom  the  lar 
West  spedaUy  desired.  Dr.  Hiram  A.  Onttangt 
State  Oeologist,  Lunenburgh,  Essex  county,  Vt. 

Mounts  of  Uric  Add  (natural  urinary  depositB) 
in  exchange  for  other  mounted  objects  of  interest. 
Address  W.  J.  Weeks,  Homceopathic  Hospital  (Col- 
lege, Cleveland,  Ohio. 
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Abdominal   Tumor   Found   in   Domestic 

Fowl. 

BY  B.  w.  coRwnr,  IC.  D. 


HE  man  who  works 
out  of  doors  in  the 
pure  air  and  son- 
light,  who  takes 
enough  exercise  to 
digest  the  food  he 
eats,  and  to  ciron- 
latehis  blood  well, 
who  Uyes  in  a  olean 
honse*  and  keeps 
himself  clean,  is 
generally  healthy. 
Now,  place  Uiis 
man  in  a  small  dirty  room,  poorly  venti- 
lated and  lighted,  allow  him  to  take  no  ex- 
ercise, and  compel  him  to  live  npon  dain- 
ties, and,  last  and  worst,  give  him  no  op- 
portonity  to  deanee  himself,  and  yon  will 
soon  find  him  pale,  emaciated  and  sick. 
The  poisonons  germs  from  filth  will  impreg- 
nate his  system,  set  np  a  process  of  decom- 
position, and  unless  freed  from  these  terri- 
ble inflaences.  the  result  will  inevitably  be 
death. 

Not  only  is  this  the  case  with  man,  but 
«iiy  animal  subjected  to  these  influences  will 
be  similarly  i^ected.  Persons  who  fre- 
quent menageries  or  zoological  gardens,  if 


at  all  observing,  cannot  help  noticing  that 
those  animals  in  the  gardens  are  much 
healthier  looking,  their  hair  smoother,  eyes 
brighter,  and  steps  stronger  than  those  shut 
up  in  filthy  littie  pens. 

"  The  horns  of  a  male  deer  (GsrvtM  ooaMX" 
demu^y  during  the  voyage  from  America, 
were  Jl>adly  developed,  but  subsequently,  in 
Paris,  perfect  horns  were  produced/'* 

It  is  plain  that  the  same  imperfect  hygie- 
nic influences  that  affect  the  health  of  maQ, 
will  affect  the  health  of  animals  below  him. 

Do  animals  below  man  have  the  same  or 
similar  diseases  as  thdse  attacking  man?t 
One  has  but  to  turn  to  the  literature  upon 
diseases  of  domestic  animals  to  convince 
himself  that  this  question  should  be  an- 
swered in  the  affinnative. 

It  may  seem  strange  to  many  to  think  of 
horses,  sheep  or  dogs  having  toothache,  and 
having  their  teeth  filled;  or  having  paraly- 
sis of  the  lips  or  tongue,  croup,  bronchitis, 
boils  or  erysipelas!  Yet  these  afflictions 
lure  imposed  upon  poor  helpless  creatures, 
as  well  as  upon  man.  Every  stock  breeder 
a[nd  poultry  raiser  has,  to  his  sorrow, 
learned  these  facts.  Even  the  poor  fowl 
has  its  share  of  ills. 

To  illustrate  this  more  fully,  I  wish  to 
direct  the  attention  of  my  readers  to  a  de- 
scription   of   two    tumors   taken   from   a 

^Darwin,  "Animals  and  PUntt  under  Domestioa- 
tion,"Vol.II,p.UL 

fSee  Oamicee  on  "Oar  Domettto  Animals  ia 
Health  and  Diaease.** 
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hiokflQ,  ftsd  presented  to  me  Uat  winter. 
Lt  the  a«m«  time  I  vish  to  sbov  how  rim 
lar  theee  abnormal  growtbi  are  to  thoee 
Kscuioiwllr  lonnd  in  man.  The  following 
liator;  and  inform«tian  of  iha  esteraal  ap- 
I  of  the  ohioken,  and  the  locality  of 


Donnal  appearanoe  in  the  abdominal  region, 
vliioh  he  reoognized  at  onoe  as  a  tnmw. 
It  pitted  on  preBsnre,  and  apparently  oooa- 
pied  the  greater  part  of  the  abdominal  eaT- 
itj.  Stadent-like,  he  appropriated  Om 
apwimen  to  menU  instead  of  gaatrio  food. 


n  or  t  rowt..    a,  the  porUon  bj 


whioh  it.wu  attMlMd. 


a,  0,  Complete  pkrtition.    b,  P&rtUl  partiUoD. 
he  tninor,  which  I  will  flrst  deaoribe,  I  ob-  and  at  onoe  began  a  oarefnl  diaaeotton  of 


ained  from  mj  £riend  Dr.  White,  who 
eared  and  disaeoted  the  tmtortnnate  fowl, 
la  the  winter  a  ohieken  was  aeleoted  from 
he  Doctor's  flook  and  killed  for  domestic 
nrpooea.  During  the  proeew  of  dreasiDg 
tie  fowl,  his  attentioc  was  oall^  to  an  ab- 


the  parte  inrolved.  The  abdominal  epider- 
mis and  mnsolee  were  somewhat  distended, 
bttt  otherwise  normal  The  inteatinefl  wei« 
normal,  but  pressed  forwsrd.  Beneath  thn 
intestines  la;  a  tomor,  the  size  and  shap» 
of  which  is  represented  in  Fig.  1.    Tbm 
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tomn  vu  perteetl;  morftble,  being  only 
ittMbed  to  the  longest  tranBTerBe  prooeu 
of  Oa  •Mmm  on  the  right  ride  by  a  bftnd 
of  wmneetive  tienie,  as  Been  in  Fig.  1,  a. 
Tbfl  tnmoi  projected  forward  of  the  prooen 
to  vhioh  it  wu  attBohed,  &nd  oonaiderably 
lo  the  left  of  the  median  line,  giving  the 
ibdomen,  eitemally,  qnite  a  ^mmetrieal 
qipeuanee.  With  one  exeeption,  wbieh 
viD  be  hereafter  mentioned,  the  ohioken 
•eemed  perfeotlj  healthj.  A  ilighl  peon- 
Bui^  in  its  movementa  while  walking  had 
beao  noticed,  but  it  created  no  nupioion  of 


The  vaDs  of  the  tnmor  were  thin,  and 
onspoeed  of  simple  oonneotiTe  tiame.  A 
Hstion  in  a  plane  through  ita  longeat  di- 
muter,  displayed  a  new  feotnre.  As  seeo 
in  Kg.  a,  a,  a,  a  oohiplete  partition  had 
b«eii  turned,  and  at  &  a  partial  division 
i*t«d.  These  inner  walls  were  thieker  and 
inier  than  the  onter  ones,  therwiae  be- 
twea  the  two  there  was  a  oloae  rei 
bluoA 

Ilie  miorosoopioal  stmotnre  of  the  i 
tastiofthatainorisahowDiiiFic.  8.    The 


na.  1.  0,0,0,  r&tty  globniea.  b,  b,  b,  Qno- 
■lu  Batter.  ■,  o,  c^  Onoolu' matter  aroiuidfkt 
llolMles.    d,d,d,  Otjtttlt  of  oholMteaiino. 


vhole  mass  had  a  soft  yellowish  or  waxy 
^^leanmee,  giving  off  a  very  strong  odor, 
nwmtaHng  that  from  faabea  of  the  fowl. 
The  contenbi  oonaiitcd  of  fat  cells,  grann- 
W  natter,  and  oiyatala  of  obolestearine. 


The  fat  cells.  Fig.  8,  a,  a,  a,  separated 
readily,  and  floated  quite  froely  about  the 
field  of  the  microaoope.  The  grannlar  mat- 
ter. Fig.  8,  6,  b,  b,  had  a  marked  tendency 
to  ooQeot  in  patcbee  or  abont  the  fat  oeDs, 
Fig.  8,  c,  0,  0.  Occasionally,  however,  a 
fidd  would  be  seea-whwe  the  finely  divided 
particles  were  quite  evenly  distaribnted  over 
the  surface  of  the  glaai.  The  large  rbomUo 
aad  transparent  platea  of  eholeatearine. 
Fig.  S,  d,  d,  d,  which  took  on  their  oharao- 
teristio  forms,  made  up  a  considerable  por- 
tion of  the  tumor.  The  origin  of  ehole- 
atearine  has  not  «•  yet  been  explained.  It 
is  known  that  it  csists  in  many  tlnuM  of 
the  body,  partianlarly  the  nervous,  and  in 
many  kinds  of  food.* 

"  Oholeetearine  is  new  leoognised  ss  s 
normal  oonstitnent  of  various  tianies  and 
floida  of  the  body.  *  *  *  It  is  uMially 
described  as  a  non-uitrogeniaed  principle, 
having  all  the  propertiea  of  the  fats,  except 
Uiat  of  saponification  with  the  alkalies,  "f 

Xn  abnormal  i^atic  growths  of  a  fat^ 
character,  where  the  contents  of  the  (^st 
has  little  or  no  cbanee  for  oanying  on 
ohaagea  from  without,  and  remaina  stag- 
nant  fw  a  long  time,  choleatearine  clyataH 
which  are  set  fr«e  from  the  fat  are  genesally 
abundant. 

The  manner  by  which  this  ia  aoeompUahed 
is  not  as  yet  folly  understood.  "This 
much,  however,  we  must  hokt  fast,  tltat 
eliolestearine  is  a  lao^nDt  set  free  at  a  late 
period  from  stagnaHtifc  and  partioularly 
from  fatty  matter."} 

It  will  be  readily  seen  by  those  aoqoainted 
with  pathologioal  formatioua,  tbatpiobaUy 
the  growth  at  first  was  aimply  atat^tomor, 
which  became  incyated,  or,  more  properly 
speaking,  the  original  thin  walla  of  eon- 
neotiTe  tisane  became  thickened  somewhat 
similar  to  a  case  mentioned  by  Faget,J 
which  may  have  severed  all  blood  supplies, 
an   extent  the   well  marked  de- 


•DiltoD'*  Ph7.,  «th  Bd.,  p.  78. 

tFUnt^  Fhj.,  p.  US. 

tTireliow*!  OeUnlar  Path.,  lit  Am.  Ed.,  p.  400. 

SFigeft  Burgioal  Patb.,  3d  Bd.,  p.  4». 
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ganeiatioii.  Thu  would  aoooniit  for  the 
pnaenoe  of  fiee  oholeatearinA,  and  for  the 
ffitid  odor. 

It  is  not  bj  any  meaiu  an  nnheard  of 
thing  to  find,  in  mao,  tomon  whioh  hare 
nadergone  aimilar  ohutges  to  thooo  abore 
deaoribed.* 

The  aeoond  abnormalit;  to  whioh  I  wiah 
to  refer,  aoaaeated  with  this  fortonate 
(ooienti&oallj  speakiog)  fowl,  ia  a  growth 
whioh  waa  develop^  opon  the  right 
peotoralia  major  mnsole.  It  waa  ojatio  in 
oharaoter,  bat  qaito  dillbrent  from  the 
one  above  deaoribed.  It  laj  imbedded  in 
the  sobontaneons  tiatoe;  perfeotly  movable, 
and  of  the  aiae  and  form  repreaented  in 
Fig.  1.     At  6,  a  fatty  membnuie  projeoted, 


Tei7  pret^  atEnatara,  aa  ia  repreaaated  in 
Fifp.  6  and  6.  In  Fig.  6,  a,  a,  a,  may  ba 
aeon  portion*  of  barbnlea  qnlte  perfect^ 
formed.    In  manj  oaaea  the  oval  oaritiM 


kuoK  or  rowi_    b,  If«inbr»o«  by  vhloh  it  «u 


by  wliioh  the  tamor  was  more  firmly  at- 
tached to  the  anrronnding  tiaaoea.  The 
walla  were  oompooed  of  aimple  oonnective 
tiaane  oella,  and  owing  to  the  thinneas  of 
the  wsIIb  and  the  oontenta  of  the  tomor,  a 
blniah  color  waa  given  to  the  whole  mae 

A  section  removed  from  one  aide  of  the 
oyet  revealed  a  oompaet,  paoty  body,  of 
developed  feathere,  appearing  aa  though  it 
had  been  monlded  into  a  Rpindle-shaped 
form  by  artifloial  means,  so  smooth  and 
aymmetrical  was  it  externally. 

The  contents  of  the  ojst,  though  very 
friable,  left  the  walls  aa  readily  as  the  pnlp 
of  a  banana  leaves  its  rind. 

This  portion  of  the  tomor,  where  viewed 
through   the    mieroacope,   displayed    some 


ToL  m,  p.  ai. 


tftH»aD07ili,  Robltuitkf'iPatb.  &Da(., 


,  Barba  trim  doinif 


Pig.  S — ooinDrn  o 
a,  a,  a,  Barbnlei. 
pnrtioD  of  t.     hers. 


were  plainly  visible,  while  evidently  the 
enter  portions,  which  were  deatined  tofonn 
the  oortical  snbstanoe,  had  become  more  or 
leaa  grannlar. 

The  free  barbe  of  the  downy  portiona  ol 
the  feathera.  Fig.  6,  b,  b,  b,  were,  of  ooone, 
also  andeveloped,  yet  parts  cf  the  atractore 
were  quite  diitinot.    In  Fig.  6  ia  iUnstrated 


Fig.  6.— POBTIOH  or  BjkSS  FUOIt  TEZILLniM. 

a  portion  of  a  barb  from  the  vezillium. 
The  oentntl  or  medoUary  snbatanoe  had 
gone  on  to  a  oonaiderable  degree  of  devel- 
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opmenty  as  ia  ahown  by  the  angolaritj  of 
the  oelLs. 

.  The  oaier»  or  cortioal  layen,  Fig.  6,  b,  b, 
Here  indiBtinct  from  arreBt  of  growth  and 
4eoQ]npoaition.  So  fragile  were  these  por- 
tioDfl  that  even  the  weight  of  the  oover  glass 
fretted  out  the  broken  ends,  as  seen  in 
Pig.  6,  c»  c 

Of  oonrae  feathery  tomon  are  never  f oond 
in  the  hnman  body,  bat  oysts  containing 
hair,  or  other  dermal  appendages,  have  re- 
peatedly been  reported.  True  the  greater 
number  have  been  ovarian  tomors,*  yet 
hair  has  even  been  found  in  the  brain  of  a 
Jioman  being,f  and  Bohitansl^  reports 
4aaeB  of  hair  upon  mncons  membrane  and 
inner  surfaces  of  inoysted  tnmor&t 

Thos  we  have  two  more  cases  added  to 
the  great  number  of  examples  illustrating 
thesimilarify  between  the  diseases  of  do- 
mestic animals  and  man. 

Bat  soma  one  asks,  "Why  are  wild  ani- 
jnals  free  from  disease?  They  are  not. 
Wild  animals  are  diseased^  just  in  propor- 
tion to  the  extent  that  they  are  subjected  to 
the  peculiar  circumstances  which  bring 
4kboat  certain  results — those  results  being 
•disease. 

I  once  dissected  a  woodchuck  [Arctomys 
Monax)  in  which  there  were  marked  indica- 
tions of  inflammation  about  the  omenteum. 
A  great  homed  owl  {Bubo  virginianus)  was 
brought  to  me  some  time  ago,  which  had  an 
unmistakable  caae  of  opacity  of  the  cornea. 

Parasites  are  common  in  the  intestines  of 
twild  animals.  Every  sportman  and  every 
•observer  of  nature  knows  that  parasites  are 
^constant  associates  of  all  our  common  wild 
animals.  Bo  attached  do  these  little  fellows 
become  to  their  giant  friend,  that  often 
after  his  death  they  will  congregate  upon 
his  cold  form  in  dusters,  resembling  the 
pictures  of  heathens  worshiping  the  sun; 
bow  their  heads  to  mourn  the  loss  of  their 
'"own  flesh  and  blood." 


*S66  ThomM  on  DiBeaeeB  of  Women,  p.  658,  or 
Mnj  other  work  treating  of  dermoid  cysts. 

fRoUtansky's  Path.  Anat ,  Vol.  UI,  p.  250.    Yir- 
«hoir*s  CeUnlar  Path.,  p.  95. 

tBohitansky's  Path.  Anat.,  Vol.  Ill,  p.  88. 


It  is  not  because  nature  protects  wild  ani- 
mals more  than  other  animals  that  the  for- 
mer seem  to  escape  disease,  but  because  we 
have  less  opportunity  to  observe  those  ani- 
mals not  tamed  or  domesticated,  when  ilL 
And  because  we  care  little  if  they  be  dis- 
eased, as  we  suffer  no  direct  loss,  either 
physically  or  financially. 

In  a  subsequent  artide,  I  hope  to  show 
the  pathological  structures  of  some  growths 
from  wild  animals. 


Isthinia  Nervosa— A  Study  of  Its  Modes 
ef  firowth  and  Repreduetien.'^ 

BT  J.   1>.  OOZ. 

Obnehbdtd  from  page  101. 

7.  The  SHding  </  the  Telescopic  H6op$,  and 
Formaiion  <^  New  Hoop  Diaphragme. — ^The 
growth  of  the  diatom  to  a  size  suflioient  to 
contain  two  full  sized  valves  within  the 
hoop,  may  or  may  not  have  occurred  with- 
out the  diding  of  the  tubes  of  the  hoop 
upon  each  other.  According  to  my  obser- 
vation, it  depends  upon  the  fact  of  the  hoop 
of  the  parent  diatom  being  .broad  enough 
at  the  time  of  its  total  separation  from  its 
parent,  to  equal  the  depth  of  two  new 
valvesL 

In  the  stages  of  its  history  immediately 
following  the  appearance  of  the  conjugate 
(or  sporangial)  frustule,  as  I  shall  notice  pre- 
sently, the  hoop  of  the  parent  is  narrow, 
the  whole  diatom  being  very  broad  in  pro- 
portion to  its  length.  Consequently  the 
splitting  of  the  hoop  by  intussusception,  or 
the  growth  of  new  layers  within,  and  the 
sliding  of  the  tubes  upon  each  other,  ac- 
company, in  such  cases,  the  growth  of  the 
cell  contents,  and  may  have  to  be  repeated 
several  times  before  room  enough  for  the 
new  valves  is  found.  In  other  cases  the 
parent  diatom,  having  room  enough  within 
its  girdle,  the  telescopic  sliding  does  not 
begin  tiU  the  new  valves  are  formed,  and  the 
pair  of  young  diatoms  begin  to  crowd  each 
other  by  their  own  growth. 


♦An  annoyiii^  typographical  error  occurs  in  the 
first  part  or  this  article,  on  page  101,  first  colnmn, 
line  7.    The  word  "  nerre  "  should  be  "  never." 
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What,  then,  is  the  prooeas  and  method  of 
this  extension  of  minute  dnw  tubes?  I 
haye  already  described  the  satnies  which 
girdle  the  hoop  at  difEerent  places.  The 
fall-grown  diatom  seems  to  have  its  hoop 
also  ripened  into  preparation  for  its  new 
office.  The  separation  of  the  lamelln  takes 
place,  like  the  ripening  of  the  shuck  of  a 
nut,  which  not  only  loosens  it  from  the  nut 
within,  bat  prepares  the  seams  between  the 
segments  to  open  at  the  slightest  applica- 
tion of  force.  Bo  the  concentric  Alms  of 
the  hoop,  and  the  sutures  crossing  it,  are 
prepared  for  separation  when  the  growth  of 
the  cell  contents  demands  more  room.  The 
weakest  joint  first  yields  to  the  strain,  and 
the  division  goes  on  until  the  young  plants 
are  full  grown  and  drop  apart 

The  simplest  case  is  that  of  a  diatom  with 
a  hoop  wide  enough  for  the  formation  of 
the  new  valves.  Here  the  ripened  hoop  is 
at  least  doable  in  thickness;  the  young  dia- 
toms press  upon  each  other,  and  one  thick- 
ness of  the  hoop  separates  from  the  other, 
at  one  end  by  a  suture  of  the  inside  film, 
and  at  the  other  end  by  a  suture  of  the  out- 
side film,  and  the  two  slide  over  each  other 
till  they  slide  apart.  Many  cases  of  this 
kind  have  been  observed,  iu  which  the  parts 
of  the  old  hoop  are  persistent,  and  form 
the  hoop  of  the  new  diatom.  When  the 
halves  fall  apart,  the  growth  of  the  cell  con- 
tents continues  to  force  the  valve  out  to  the 
end  of  the  hoop,  or  until  the  diatom  is 
again  ripened  and  has  its  growth.  Then  is 
witnessed  a  singular  phenomenon.  When 
the  two  valves  are  separated  to  the  distance 
required  for  the  division  of  the  contents, 
and  not  till  then,  the  first  indications  may 
be  seen  of  the  growth  of  a  new  hoop  dia- 
phragm, with  its  strong  braces  making  the 
large  horse-shoe  areolfe.  These  also  may 
be  found  in  all  stages,  from  the  fainteet 
trace  and  scarce  visible  outline,  to  the 
strongly  marked  and  complete  form.  In 
one  instance,  not  only  were  the  faint  out- 
lines of  the  large  areolee  seen,  but  through 
the  whole  interior  of  the  hoop  were  trace- 
able oval  outlines  partly  compressed  into 
hexagonal  form,  like  a  transverse  section  of 


a  vegetable  stem  with  closely  packed  cyval 
cells.  This  is  the  only  instance  I  have 
found  of  such  indications  of  the  beginning 
of  the  areoln  in  a  mere  outline,  but  eveiy 
slide  I  have  is  abundant  in  specimens, 
showing  that  when  the  inner  film  of  the 
hoop  is  new  and  very  thin,  the  areoln  are 
very  much  larger  than  on  the  exterior,  often 
so  much  80  as  to  reduce  the  connecting  sQ- 
ica  to  quite  narrow  bands.  Whilst  the  soli- 
tary example,  therefore,  will  hardly  warrant 
an  induction  from  it,  the  statement  as  ta 
the  much  larger  size  of  the  areoln  on  new 
films  is  given  as  one  fully  proven. 

Here,  however,  I  must  notice  a  ftu^  which 
stumbled  me.  In  the  cases  which  I  have 
noticed  in  paragraph  4,  where  the  thick 
hoop  has  been  found  with  a  thinner  part 
attached,  and  this  last  diminishing  to  a 
knife  edge,  the  areolie  on  the  thin  part  have 
not  been  larger,  but  smaller  if  anything,  aa 
if  split  from  the  bottom  of  a  depression 
corresponding  to  the  outer  areolae,  (Fig.  2, 
b).  After  careful  examination  of  numeroua 
instances,  indading  those  in  which  the 
loosening  at  the  suture  is  only  partial,  tho 
best  solution  I  can  suggest  is  the  following. 
These  cases  would  seem  to  exist  only  when 
I  the  separation  has  been  forced,  and  prema- 
>  tore,  tV  e.  before  the  splitting  of  the  hoop 
by  intussusception  is  fully  ripened.  For  in 
most  cases  of  apparently  natural  growth,, 
where  the  separation  of  the  hoop  takes 
!  place  at  one  of  these  sutures,  the  doubling 
of  the  lamellsB  on  the  loosened  side  extends 
all  the  way  from  the  suture  to  the  dia- 
phragm, or  to  the  next  suture,  and  the 
sliding  of  the  parts  fpllows  the  usual  appear- 
ance, the  areolsB  of  the  two  films  being  sim- 
ilar in  size.  The  weight  of  evidence  seems 
to  be  that  the  doubling  or  tripling  of  the 
lamellsB  occurs  in  both  of  the  two  methods 
indicated,  viz.,  by  the  splitting  of  the  ex- 
terior lamella,  and  by  the  rapid  growth  of  a 
new  one  within,  the  latter  case  being  the 
one  in  which  the  areolss  appear  of  very  oon- 
siderably  greater  size. 

The  telescoping  of  the  hoops  exhibits  all 
the  combinations  which  could  be  expected 
from  the   arrangement  of   sutures  which 
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have  beeo  dnoribed.  The  tbbik  buid  oom- 
nraily  naible  in  the  growing  diatom  nu^ 
be  ewued  by  the  eiinide  I^iping  of  two 
tabei,  but  ft  HUT  kleo  be  wiued  hj  t,  leel 
bud,  the  divialrai  tftUng  plaa»  ftt  it*  two 
edges  limnltMieonelT,  and  the  divided  inner 
hoop  eliding  both  weje  ont  of  the  bud, 
whicb  ie  loowned,  and  fftlb  when  the  eeper- 
•tion  is  oompleie,  giviog  one  of  the  moet 
oommon  foxmi  in  whlob  %  perfect  eaat  hoop 
ii  fonnd,  both  mergine  bdng  emooth  and 
nnbroken,  (Fig.  3,  a). 

Before  leaving  thia  part  of  the  ml^eot,  I 
will  mention  the  faot  that  with  high  powen 
the  azeoln  on  both  valve  and  hoop  ean  be 
■sen  to  have  a  thin  film  of  ailloa  over  or 
mider  them,-  the  margin  of  each  areola  hav- 
ing an  indented  appeaianoe,  which  I  inter- 
pet  to  be  little  thiokened  projeotionfl  from 
the  thtek  margin  npon  the  snrfaoe  of  thia 
thin  film,  analogona  to  the  bnoee  or  pro- 
jeotionaof  theooets  npon  the  diaphragm 
of  valve  or  hoop  above  deaeribod. 

S.  The  Odnjiiffott  or  ao-oaHed  ^orangial 
Fnulvia. — For  manifeat  roasons,  it  wonld 
appear  to  be  improbable  that  mnoh 
denoe  on  the  anbjeot  of  oonjogation  ehonld 
be  foond  in  the  dead  remaine  of  diatoma. 
Bat  in  this  reapeot,  aa  is  manj  others,  the 
indeatmotible  oharaeter  of  the  material  has 
been  the  means  of  preaerving  teatimony 
which  preeenta  iteelf  nnezpeotedlT,  and  ii 
of  dedsive  weight  on  one  or  two  important 
qneatioDB. 

I  r^ard  it  proven  bj  mj  obeervations 
that  the  Bo-oalled  sporangial  fmstnle 
lathmia  propagstee  hj  division  in  the  same 
manner  aa  all  the  other  fmatnlee.  It  eeems 
■Imoat  eqoally  clear  that  from  thia  large 
fnistnle  its  deeoendanta  deoreaae  regnlarlj 
in  width,  bat  gain  in  length,  nntil  the  pro- 
portiona  are  eiaotly  reversed,  the  width  of 
the  eoDJQgate  traatnle  being  eqoal  to  the 
length  of  that  from  which  it  sprang,  at  the 
moment  of  ite  fnll  growth,  and  the  oonae- 
qoent  diviaion  of  ita  cell  contente,  while  its 
length,  when  leaving  its  shell,  is  onlj  eqnal 
to  Uie  width  of  its  attennated  parent 

The  facts  iUnatrating  and  supporting 
these  poaitiona  are  as  follows:  In  earefnllyi 


going  over  zaj  alidea  of  the  dry  diatoms  on 
algn  in  n'tu,  I  happened  npon  a  speeiman 
in  whioh  the  end  of  a  very  wide  bnt  short 
fnutole  waa  still  inserted  in  a  small  hoop 
and  valve.  The  line  of  division  between 
the  valves  of  the  large  diatom  was  at  right 
angles  (or  neatly  so)  to  that  of  the  small. 
Hera  waa  evidently  a  case  of  a  chick  with 
part  of  its  ahell  stiU  on  its  tail.  Had  the 
same  been  fonnd  in  a  cleaned  specimen,  it 
might  have  been  accounted  for  by  snp- 
posing  the  two  accidentally  to  have  fallen 
into  snoh  jnxtapoettion;  bnt  they  were  here 
as  they  had  grown,  and  were  the  termiuos 
of  a  fllament  which  was  plainly  before  my 
eyea.    (Fig.  5,  b).    A  bnnt  stimnlated  by 


Fig.  6. 

thia  discovery,  reanlted  in  the  finding  of 
over  a  dozen  more  instances,  all  attached  to 
the  email  parent  fmstnle  in  a  aimilar  man- 
ner, bnt  varying  in  their  own  length  as  they 
had  progieased  in  growth,  by  the  widening 
of  the  hoop.  Theee  being  arraiiged  in  the 
order  of  their  growth  toward  matnrity  and 
diviaion,  made  a  regular  series,  ending  with 
two,  one  of  whioh  showed  the  faint  ontUne 
of  the  nascent  pair  of  new  valves  within  the 
hoop,  (Fig.  6,  a),  and  the  last  waa  a  com- 
pleted example  of  divisioQ  into  two  new 
(rnstntea  (Fig.  6,  b).  Later,  among  the 
cleaned  bat  nnmonnted  material  was  fonnd 
an  aborted  frastnle,  in  whioh  conjngation 
had  taken  place,  bnt  the  perfect  growth  of 
the  valves  had  been  stopped  apparently  hy 
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the  bre&ktDg  of  tke  shell  of  the  pArtmt  dift- 
torn,  too  Boon.  As  in  tb«  other  o*ies,  the 
-end  at  the  ooojagete  fmatnla  was  inserted 
toto  the  perent  shell,  of  which  nesrlj  hslf 
Eeauuued,  tad  fn>m  which  it  projected 
•trught  out.  Its  oo«t  wM,  of  ooorse,  sili- 
aided,  having  withstood  tbeboiling in  udds, 
but  its  sreoln  were  oonhised  and  its  shape 
imperfect,  and  no  dentaroation  of  Tslve* 
distingni^ble,  (Fig.  6,  a). 

The  relation  of  other  filaments  to  these, 
among  the  specimens  in  tUu,  was  aooh  as 
to  totoe  the  mind  very  powwfnllj  toward 
the  oondnsion  that  ttie  strings  of  large  dia- 
toms were  thoM  neaier  in  the  degnes  of 


He.  S. 

ctesorat  to  the  ooDJagate  fmstnle,  and  the 
strings  of  smaller  ones  were  those  further 
xemoved  from  the  snoestor,  bnt  nearer  to 
the  advent  of  a  new  oODJugation.  In  the 
preeeooe  o(  these  faote  it  mnst  require  direct 
and  positive  evidenoe  to  snpport  the  theory 
that  the  oonjngate  fmstnle  iaaaporanginm, 
giving  rise  to  »  numerous  brood  of  new  dia- 
toms at  onoe. 

Whoever  will  take  pains  to  compare  the 
phenomena  of  the  growth  and  division  of 
lathmia  with  the  resnlta  of  modern  botani- 
4m1  investigations  into  the  origin  of  the  cell 
wall,  its  growtti  and  division  b;  intossas- 
oeption,  and  the  division  of  the  cell  con- 
tents, BO  as  to  form  two  or  more  "  danghter 
celts,"  will,  I  am  sure,  be  impressed  with 
the  evidenoe  he  will  find  that  tbe  general 
lawB  of  vegetable  physiology,  ss  seen  in 
larger   plants,  are  as  implicitly  obeyed  in 


these  minnte  strootnree  as  anywhere  in  the 
vegetable  kingdom. 

We  have  only  to  bear  in  mind  the  Iset, 
diseovered  early  by  Prof.  Bailey,  that  oelln- 
lu'  membrane  may  be  demcsistrated  to  co- 
exist with  the  silica  in  the  diatom  wsUs, 
and  the  following  general  statement  of 
Saoh's  in  regard  to  the  morphology  ol  the 
oell,  will  be  found  to  harmoniiB  very  per- 
feotly  with  the  phenomena  I  hare  attempted 
to  deaoiibe:  "  The  systaoi  of  atriatioii  sod 
stratifloatlon  of  a  oell  wall,  inteiseet  one 
anothec,  like  the  cleavage  plmiea  of  a  orj*- 
tal  spllttiBg  in  three  direetions.  Bnt  nnaa 
the  striatioiu  and  lamisn  ooneiat  of  Isb- 
ellis  of  a  maaaorabla  tUoknsaa,  oomposed 
of  alternately  denser  and  leaa  danas  snb- 
stanoe,  the  eell  wall  appears  to  be  ocMaposed 
of  parallalollpadal  pleoea,  distingnished  by 
their  oonte&ta  of  water.  If  we  for  a  mo- 
meot  dinegard  the  stratiflaatioii,  and  ••- 
nune  that  we  have  two  intatsaeting  aysteas 
of  striation,  then  where  two  denser  stria 
inleiMct,  the  denaest  or  leaat  water;  plaess 
are  always  to  be  found;  where  two  leM  dens* 
ones  iaterseat,  the  least  denae  or  most 
watery;  and  whet*  idaoee  of  greater  and 
less  density  intersect,  areoln  of  intersiedi- 
atsdendtyare  formed."  ("Text-Book  of 
Botany,"  Eng.  £d.,  p.  80.)  The  whtdeoon- 
tezt  of  the  passage  quoted,  the  auooeeding 
section  on  intnssusoeption,  and  the  treat- 
ment of  the  origin  of  the  parlituHi  walls  in 
tissue  oells,  which  increase  by  bi-partitiou, 
in  the  same  work  (p.  72),  desoribe  the  steps 
of  growth  in  this  diatom  as  perfectly  s« 
general  statements  can  do.  The  spedflc 
peonliarity  of  the  distom  is  that  the  de- 
position of  the  silica  in  the  membrane  of 
the  cell  wall,  so  stiffens  the  parts  as  to  make 
the  separation  of  the  lamelln  of  the  oell 
wall  appear  more  like  mineral  cleavage,  and 
has  brought  about  the  adaptation  of  the 
parte  and  of  the  nature  forces  to  their  pe- 
culiar work,  BO  tliat  the  singular  feature  of 
Ihe  aliding  of  the  hoops  upon  each  other  in 
mechanical  fashion,  has  taken  the  place  of 
the  sort  of  sccommodation  which  the  softer 
parte  of  the  common  vegetable  stmctnre 
make  for  the  growth  of  the  new  oells. 
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Manj  of  the  appearances  of  the  diatom, 
at  diffezent  stages  of  its  growth,  iodioate  a 
degree  of  plastioitj  and  elastioitj  of  the 
walls,  espedally  in  the  oase  of  the  new  form- 
ing iralvea,  which  Very  evidently  yield  to 
each  other,  onunpling  the  membrane  more 
or  less,  before  the  dlioation  has  become 
strong,  and  presenting  qpite  a  different  ap- 
pearance from  that  of  the  strong  and  mature 
ihell,  which  is  finally  exposed  to  the  action 
of  the  outer  water. 

I  have  spoken  of  the  gelatinons  stipes  as 
enided  from  the  sieye-like  perforations  of 
tiie  lower  end  of  the  sheli  This  is,  of 
oonne,  an  induction  from  the  appearance 
of  different  examples  of  this  stipes,  and 
from  the  manner  in  which  it  is  attached  to 
other  shellSy  or  to  the  algss  on  which  the 
plant  is  found.  It  would  be  difficult  to  de- 
aoribe  all  these  appearances,  but  a  summary 
of  them  in  one's  own  n^ind  gives  great 
strength  to  the  conviction  that  the  mode  of 
growth  is  as  stated.  It  is  quite  easy  to  un- 
dentand  how  a  similar  exudation  may  give 
rise  to  the  longer  stipes  of  Gomphonema, 
Aohnsathes,  Licmophora,  etc.  It  is  only 
necessaty  to  imagine  the  exudation  more 
rapid,  and  rapidly  solidifying  on  exposure 
to  the  surrounding  water,  to  see  how  a  long 
o(^umn  may  thus  be  built  up.  I,  however, 
folly  recognise  the  fact  that  scientific 
methods  forbid  that  this  should  be  regarded 
as  anything  more  than  a  suggestion  to  be 
verified  or  disproved  by  actual  observation 
of  the  life  history  of  these  plants,  an  inves- 
tigation quite  within  reach,  and  which  we 
aoay  hope  will  stimulate  the  zeal  of  the 
members  of  the  vigorous  microscopical 
aodety  of  the  Padfio  coast,  where  these 
forms  abound. 

It  is  a  little  singular  that  the  observed 
facts  which  have  been  detailed  in  the  fore- 
going paper,  tend  strongly  to  support  the 
earlier  view  of  the  character  and  office  of 
the  conjugate  or  sporangial  frustule,  as 
against  the  later  one.  As  early  as  1848, 
Mr.  Thwaites,  in  the  paper  in  the  "Annals 
of  Natural  Histoiy,"  in  which  he  made 
known  his  discovery  of  conjugation  in  cer- 
tain species  of  diatoms,  spoke  of  the  occur- 


rence of  this  phenomenon  as  "a  mixture 
of  Endochromes;  after  which  process  fissi- 
parous  division  proceeds  as  before,"  and 
this  view  prevailed  until  arguments  from 
analogy,  but,  so  far  as  I  know,  without 
definite  support  from  actual  observation, 
led  to  the  opinion  that  the  conjugate  frus- 
tule was  in  fact  a  jporangium.  Dr.  Carpen- 
ter has  expressed  this  opinion  in  the  last 
edition  (1876)  of  his  work  on  the  '*  Micro- 
scope and  its  Revelations,"  saying  (p.  817): 
"It  has  been  already  shown  that  the  spor- 
angial  frustule,  even  when  it  precisely  re- 
sembles its  parent  in  form  and  marking, 
greatly  exceeds  it  in  size;  and  this  excess 
seems  to  render  it  improbable  that  it  should 
reproduce  the  race  by  ordinary  self-divis- 
ion.  Appearances  have  been  observed 
which  make  it  probable  that  the  contents  of 
each  sporanglal  frustule  break  up  into  a 
brood  of  gonidia,  and  that  it  is  from  these 
that  the  new  generation  originates." 

In  like  manner.  Dr.  Wallich,  in  the  arti- 
cle to  which  referenee  has  ahready  beea 
made,  says,  **  The  sporangial  frustule,  in- 
stead of  being,  as  heretofore  assumed,  the 
primary  or  parent  frustule  of  a  new  and 
vigorous  generation,  constitutes  in  reality 
the  expiring  phase  in  the  life  cyde  of  a 
generation  that  is  passing  away,"-*that  it 
is  a  "sporangial  cell,"  "doomed,  on  the 
liberation  of  its  living  contents,  to  death 
and  immediate  decay." 

The  observations  I  have  detailed  appear 
to  me  a  demonstration  of  the  fact  that  the 
conjugate  frustule  is  the  "  parent  of  a  new 
and  vigorous  generation,"  and  that  the  ear- 
lier belief  is  the  better  one.  But  whilst 
thus  enforcing  the  danger  of  making  nega- 
tive assertions  in  matters  of  science,  I  will 
not  fall  into  the  same  error  by  denying 
that  there  are  among  the  diatomaceie  any 
sporangia]  cells  producing  broods  of  goni- 
dia. The  cases  I  have  observed  in  Isthmia 
nervosa  show  that  this  diatom  is  propagated 
from  the  so-called  sporangial  frustule  by 
ordinary  self-division.  I  have  looked  with 
some  care  for  evidence  of  distinct  observa- 
tion by  others  of  the  origin  of  any  diatom 
from  gonidia  and  have  not  lighted  upon  it. 
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In  regard  to  the  JMmiace^  at  least.  Dr. 
Carpenter  saje  the  phenomena  of  conjuga- 
tion "have  not  been  dearly  made  ont  in 
this  group."  ("The  Mioroaoope  and  its 
Beyelationa,"  p.  314.) 

Upon  the  topic  of  the  mode  of  diviaion 
of  the  hoop  and  the  eliding  of  the  laminsB 
upon  each  other,  the  aame  caution  ahould 
be  observed  lest  too  large  or  too  hasty  con- 
olusions  are  drawn  from  the  facts.  In  re- 
gard to  laikmia,  the  cases  observed  seem 
conclusively  to  prove  that  the  hoop  proper 
is  a  permanent  part  of  the  diatom,  except 
^hen  the  separation  at  the  sutures  is  such 
«s  to  leave  a  portion  of  the  hoop  free  at 
ltx>th  edges,  in  which  event  the  separation 
•of  the  young  frustnks  drops  this  segment 
of  the  hoop.  In  other  cases  it  remains  at- 
tached to  one  or  the  other  valve,  and  forms 
ihe  outer  coat  of  the  wall  of  the  new  grow- 
ing diatom.  If  we  suppose  that  in  any 
4q>ectes  no  sutures  occur  in  the  hoop,  except 
near  the  connection  between  hoop  and 
*valve,  no  cast  hoops  would  be  found,  except 
when  accident  had  broken  the  frustule,  for 
ihe  two  lamelln  would  adhere,  one  to  the 
i)ld  and  the  other  to  the  new  valve,  and  this 
-would  satlafaotorily  anawer  the  queries  pro- 
pounded by  Dr.  Oaipenter  in  another  pas- 
sage, where  lie  says,  "In  some  other  cases 
«11  trace  of  the  hoop  is  lost,  so  that  it  may 
be  questioned  whether  it  has  ever  been  pro- 
perly silidfled,  and  whether  it  does  not  be- 
eome  fused  (as  it  were)  into  the  gelatinous 
envelope." — /d,  p.  814. 

The  field  is  a  most  fascinating  and  an 
open  one,  and  let  us  hope  that  careful  ob- 
servations will  be  pushed  until  the  life  his- 
tory of  aU  the  diatomacen  ahall  be  thor- 
oughly known,  a  work  which  the  venerable 
Authority  just  quoted  well  sayi,  "may  ad- 
Tsntageoualy  occupy  the  attention  of  many 
A  mioroscopist  who  is  at  present  devoting 
himself  to  the  mere  detection  of  diiferences, 
end  to  the  multiplication  of  reputed  spe- 
cie 9."  It  is  also  to  be  hoped  that  the  valu- 
able work  already  done  in  this  direction  by 
such  able  naturalists  ss  Prof.  H.  L.  Smith, 
and  perhaps  others,  may  be  soon  brought 
within  the  reach  of  aU  who  are  intererted 


in  these  studies,  so  that  the  task  of  investi- 
gation may  be  lightened  by  avoiding  un- 
neeoseaiy  repetition  of  steps  already  taken, 
or  by  the  encouragement  of  finding  verifi- 
cation for  observations  which  might  other- 
wise be  involved  in  doubt 
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A  Discussion  of  Angular  Aperture. 
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BT  BOHTN  HITOHOOOK. 

A  Paper  resd  before  the  New  Yotk  Mieroeoopioal 
Sode^,  May  17, 1878. 

O  one  who  has  followed  the  discussion 
of  angular  i^Mrture,  which  occupied 
the  pages  of  the  London  Mierompicaljour'' 
nal  for  a  long  time,  will  fed  fully  satisfied 
with  the  isBue  or  themanner  in  which  it  was 
conducted.  There  is  no  doubt  that  much 
of  the  misundemtanding  arose  from  a  wilful 
disregard,  on  the  part  of  certain  ones,  of  the 
distinction  between  what  we  may  properly 
call  the  true  angular  aperture  and  thean^ 
of  field.  It  is  proposed  to  oflSur  hero  a  few  re- 
marks upon  the  whole  subject,  and  invite 
mieroscopists  of  this  country  to  consider 
the  matter  with  caie,  to  the  end  that  we 
may  f  orover  put  an  end  to  any  misunder- 
standing of  what  we  mean  by  angular  aper- 
tue  on  this  side  of  the  water. 

The  subject  is  a  very  simple  one,  and 
needs  but  little  explanation,  but  thero  aie 
many  to  whom  the  subject  of  "  balsam  an- 
gle" is  a  stumbling  block.  Unfortunately 
one  cannot  at  present  adopt  a  method  of 
measuring  the  angle  whioh  will  be  entirely 
satisfkctory,  or  at  least  one  which  all  author- 
ities will  sanction.  Under  these  dreum- 
stances  the  method  nsedshould  be  described 
in  each  case. 

I  shall  not  refer  to  the  discussion  in  the 
journal  mentioned,  for  fear  of  making  this 
article  too  long,  and  will  avoid  argument  as 
much  as  possible. 

The  original  definition  of  the  angular 
i^Mrture  of  an  objective,  and  the  one  which 
is  now  held  by  Mr.  Wenham,  and  the  ma- 
jority of  working  mieroscopists,  is  the  angle 
a,  6,  c,  in  Fig.  1.  Thero  aro  many  reasons 
why  we  should  adopt  this  angle,  some  of 
whioh  will  appear  heroafter,  and  the  follow- 
ing definition  is  thersfon  olTered:  The  €m- 


JOURNAL  OP  mCHOSCOPT. 


131 


gtdar  tgMrlur*  ef  a  dry  oi>j»etiv* 
by  &t  anglt  at  Ihe  apex  of  a  Iritmgle  booing  a 
bait  tqval  to  tht  availabU  dUtmeter  (^  the 
firmU  Um,  and  a  htighi  equal  to  Ou  actual 
/oeal  Itngth  nuaturad  in  air,  m&  collar  ad- 
juHed/or  an  unoovered  objeeL 


This  is  lb.  Wenham's  ddliutian,  bnt  not 


bu  ihown  Uiil  howarw  phln  tlw  nwning 
iBXj  be,  the  leMt  orenlght  in  the  woidiiig 
will  tBotA  •  mlAome  ohuioe  tot  miampn- 
•ratfttlon,  and  a  good  Itirtanmt  of  thii  will 
MNm  bo  glren. 

Whilo  woAM  prottj  genenUj  i^pwod  u 
to  tho  dcdnition  of  apertim,  it  io  a  oailoi» 
hot  that  the  ani^  moMBond  bj  the  aidinaiy 
■talhoda  ia  not  tUa  h){^  bnt  a  mnoh  larger 
one.    In  Fig.  a  thia  ia  plainly  aean;  a,h,o. 


«g.  a. 

ii  the  tme  apertnte,  b  is  the  fooal  point, 
bnt  the  field  of  view  ooonpiee  the  epaoe  «,/. 
Nov  if  the  aperture  be  meaanred  b;  turn- 
ing the  objeotiTe  until  light  oeaaM  to  enter 
it  boM  the  ^treme  angle,  we  find  that  in- 
«Im4  of  meaanring  a,  6,  c  we  measure  a,  d, 
«,  tho  light  of  the  eztrame  edges  of  the 
Add  daatrariHg  the  aoooia^  of  the  n 


urea  entire);.  Ibis  angle,  a,  tf,  c,  has  been 
propailj  temed  the  angle  of  field,  and  we 
ahonid  insist  npon  this  distinction  in  apeak- 
tng  on  this  snbjeot.  It  is  perhapa  imposai- 
ble  to  say  how  moeh  this  angle  of  field  in- 
floenoes  the  defimng  or  resolving  power  of 
an  obieotive.  There  is  no  donbt  it  baamaoh 
to  do  with  it,  and  we  should  not  haatil; 
ignore  it.  It  will  Tor;  likely  be  found  that 
the  reaolving  power  of  an  objeotive  with 
obliqne  illnminatioii  will  be  aomewhat  bet- 
ter than  theory  wonld  allow  for  the  bne 
aognlar  aperture.  Whether  this  power  oan 
be  determined  by  oonsideiing  the  relation 
between  the  angular  aperture  and  the  angle 
of  field,  is  a  question  not  yet  answered. 

In  experimenting  upon  objeotiTea,  we 
should  kjtow  the  true  i^erture  onder  the 
oondltiona  of  tiae.  Bat  just  hare  we  an 
liable  to  go  wrong;  Snppoaa  we  hare  the 
tne  aperture  aa  defined  by  our  rule.  This 
will  do  Tory  well  for  a  dry  mounted  object, 
but  suppose  our  objeet  ia  in  balsam  or  a 
fiuid— the  ease  is  totally  ohasged,  and  we 
hare  what  is  known  aa  the  balMU  angle  to 
eontend  with,  and  the  an«^  of  light  ia 
dumged  mataiiaBy.  Still  we  are  aeona* 
tomed  to  apeak  of  the  ^Mitare  for  dry  ob- 
jeets  aU  the  same,  wUah  ia  manifeatly 
wrong.  To  nndentand  theeffeot  of  balsam, 
let  na  refer  to  Fig.  8.    ThIa  figure  ngf' 


senta  a  alip  of  glass  haying  an  Index  of  re- 
fraction the  tame  as  Oanada  balsam.  A 
oone  of  rays  from  below  enters  ttus  slip, 
and  Bufiers  refraotioa  in  the  well  known 
manner,  in  oonaeqoenoe  of  which  the  angle 
of  the  inner  oone  is  \em  than  that  of  tbe 
outer.  By  applying  the  formula 
rin.  outer  angle 


:  index  of  refiaotion,  we 


are  able  to  determine  the  aof^e  of  the  inner 
oone  of  rays  in  any  medium. 
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If  we  consider  the  slip  to  represent  a 
slide  with  an  object  mounted  in  balsam,  it 
is  evident  that  whatever  the  angle  of  the 
illuminating  pencil  may  be,  the  angle  of 
the  light  which  reaches  the  object,  or  which 
passes  from  the  object  through  the  balsam, 
is  less. 

If  we  calculate  the  extreme  balsam  angle, 

t.  €.  the  angle  obtained  in  balsam  with  a 

cone  of  rays  in  air  as  near  180^  as  possible, 

we  find  that  the  balsam  angle  is  limited  to 

sin.  9(y> 

about  82^  at  the  very  highest,  for 

sin.  X 

»  1.626  (index  refrao.)  and  1  ~  1.626  = 
■in«  41°  6'»  or  about  88°  f^Mrture.  The 
limit  praetioally  allowed  is  82°  for  this 
angle.  We  are  now  prepared  to  under- 
stand the  meaning  of  the  abnudities  that 
hare  orept  into  the  writings  of  some 
microsoopists  who  speak  of  apertures  of 
180°  and  pins  180°.  As  82°  is  the  Hmit  for 
balsam,  it  oorrespends  with  180°,  whioh  is 
the  limit  for  air.  If  now  we  oan  by  any 
meada  inorcaee  this  baisam  angle  to  84°  or 
more,  the  corresponding  air  angle  would 
certainly  be  over  180°,  henoe  phia  180°.  But 
how  can  this  balsam  angle  be  inoreaaed? 
There  is  but  one  way  praeticaUe,  and  this 
is  by  the  use  of  some  sort  of  immersion  eon- 
denaer  below  the  stage,  or  a  aemioylinder 
with  facets  at  the  proper  angle  to  receive 
the  oblique  rays  perpendicularly  to  its  sur- 
face, used  in  the  manner  mentioned  by  Mr. 
ToUes.  By  using  such  devices,  the  inci- 
dent rays  will  pass  into  the  balsam  at  any 
required  angle,  and  the  angle  of  emergence 


I 


x: 


^ 
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Pig.  4. 


is  only  limited  by  the  critical  angle,  or  an- 
gle of  total  internal  reflection,  which  for 
balsam  is  about  40°  80*.  Now  it  is  a  fact 
that  this  whole  matter  of  increasing  the 
balsam  angle  over  82°  by  some  device  of 


this  kind,  has  absolutely  nothing  to  do  with 
the  objective,  but  some  makers  find  in  it  a 
justification    for    selling    glasses  marked 
+  180°.     Why,   any  objective  might  with 
equal  propriety  be  marked  in  the  same  way. 
I  say  distinctly  that  the  objective  does  not^ 
effect  the  balsam  angle,  which  can  only  be- 
increased  by  something  beneath  the  stage 
which  forms  part  of  tiie  illuminating  ap- 
paratus, and  no  objective  will  enable  ua  to 
use  over  82°  of  balsam  angle  with  simple 
illumination  from  the  mirror.    The  advan- 
tages of  increasing  this  balsam  angle  need 
not  be  discussed  at  this  time.    When  the 
internal  angle  is  82°  or  more,  the  marginal 
rays  will  not  enter  any  dry  objective,  for* 
they  will  be  thrown  back  into  the  balsam. 
However,  by  using  an  immersion  glass,  they 
may  be  utilized.    What  possible  argument, 
then,    can    support    the    extreme    angles - 
marked  upon  objectives?    We  find  that  ne- 
one,  not  even  the  makers,  claim  to  utilise 
an  angle  of  180°  of  light  on  a  dry  mounted, 
object;  the  absurdity  of  such  a  dalm  would 
subject  it  to  ridicule. 

The  claim  is  made  on  the  ground  of  an- 
increase  ef  balsam  or  interior  angle  over  82°, 
the  corresponding  air  angle  of  which  wonldi 
be  over  180°;  but  we  find  that  it  is  impossi- 
ble for  an  objective  to  take  up  the  light 
from  a  balsam  mount  when  the  interior  an* 
gle  is  82°  or  more,  owing  to  the  internal  re- 
flection of  these  marginal  rays.  That  is  to 
say,  that  no  dry  objective  oan  possibly  take 
in  this  excess,  and  therefore  cannot  have 
even  an  hypothetical  aperture  of  180°.  We- 
also  find  that  no  balsam  object  can  possibly 
be  illuminated  with  over  82°  of  internal 
angle  without  special  illuminating  appar- 
atus. As  for  an  immersion  lens,  the  angle 
is  always  lessened  by  the  interposition  of 
fluid,  and  this  question  will  not  be  consid- 
ered here. 

The  upshot  of  the  whole  matter  is,  that 
these  extreme  angles  are  based  entirely 
upon  the  false  assumption  that  because  the 
light  may  be  caused  to  enter  a  balsam  slide- 
at  an  angle  greater  than  82°,  therefore  the 
objective  should  be  marked  to  correspond. 

Now,  in  order  to  avoid  any  misrepresen- 
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totion  of  mj  views,  I  viBh  to  say,  that  al- 
though an  objeetive  will  not  admit  the  mar- 
ginal rays  from  an  internal  angle  of  B2P,  or 
in  faet  does  not,  praotioally,  admit  many 
nys  nnder  this  angle,  it  by  no  means  fol- 
lows that  there  is  nothing  gained  by  the  in- 
orsflsed  obliqnity  of  the  iUnminating  pen- 
oil,  for  we  know  very  well  that  the  rays  from 
in  object  which  do  not  enter  an  objeotiTe 
ireqnenUy,  have  a  great  inflnenoe  npon  its 
appearance.  In  fact  the  angle  of  the  il- 
laminating  pencil  has  perhaps  quite  as 
mneh  to  do  with  definition  as  anything 
else,  whether  all  the  rays  enter  the  objeo* 
tive  or  not.  In  this  discussion  the  infln- 
enoe of  ike  slide  and  cover  glass  is  disre- 
garded. They  will  not  materially  affect  the 
restdts. 

I  wish  now  to  call  yonr  attention  to  an 
artide  of  Mr.  ToUes,  which  was  recently 
sent  me  by  Mr.  Stodder.  It  was  published 
in  the  Boston  Journal  if  Chemistry^  and  en* 
titled  **  On  the  Measorement  of  Air  Angle." 
Allhongh  H  was  published  in  1875,  it  is 
Tery  likely  new  to  many  of  the  members, 
and  as  it  is  a  curious  production  for  a  sci- 
entific artidle,  I  will  read  it  entire,  and  tflien 
point  out  how  the  gentleman  has  misrepre- 
aented  Mr.  Wenham's  views,  as  well  as  those 
of  others  who  try  to  view  this'subject  intelli- 
gently. We  wiM  now  refer  to  the  first  quo- 
tation of  Mr.  Wdnham's  Me:  '*Mr.  Wen- 
ham  is  unquestionably  right  in  stating  that 
if  an  isosceles  triangle  be  described,  the 
base  of  which  is  ten  times  the  measured 
diameter  of  the  front  lens  and  the  altitude 
ten  times  the -measured  distance  of  the  focal 
point  from  the  same  surface,  the  vertical 
angle  of  that  triangle  will  correctly  repre- 
sent the  maximum  aixjUahle  aperture.*' 

Now,  after  speaking  very  properly  of  the 
limiting  balsam  angle  of  82®,  he  goes  on  to 
say:  '*  However,  as  this  Brooke- Wenham 
mle  of  th^  triangle,  by  its  terms  and  also 
from  the  nature  of  the  proposition  itself, 
applies  for  the  measure  of  *  balsam'  or  in- 
terior angle  exactly  as  for  that  of  a  dry 
mount  or  air-angle  (of  a  certainty  this  will 
not  be  denied),  therefore  let  us  see  how 
nins  the  application.    Here  are  the  data 


according  to  Mr.  Wenham.  Diameter  of 
front  lens,  0.048  of  an  inch.  Focal  dis- 
tance in  '  balsam '  (through  glass  cover  to 
the  object  in  baksam),  0.018  of  an  inch. 
{Mmthly  Micros,  Jour,,  May,  1875,  p.  226.) 
The  objective  as  adjusted  when  measured 
for  angle  in  London,  as  also  here,  was  (by 
its  construction)  corrected  for  thickest 
cover,  and  therefore  this  focos  of  0.018  is  a 
correcied  focus,  and  it  follows  that  if  the 
diameter  is  correctly  given,  the  vertical  an- 
gle of  this  triangle,  derived  from  diameter 
and  '  median  height,'  would  be  the  measure 
of  the  angle  in  *bakMm,'  viz.,  88°.  Thus, 
according  to  Mr.  Brooke,  Mr.  Wenham'a 
doctrine  and  measurements  of  the  triangle 
combine  to  prove  88®  of  balsam  angle  in 
this  very  l-6th  objective.  But  82®  of  bal- 
sam angle  represents  180®  of  air  angle,  con- 
feasedly.  Thus,  again,  his  own  rule  legUi* 
makly  applied,  aoconMng  to  Mr,  President 
Brook&,  estabHs?ies  the  fad  <^  amaximum  air^ 
angle  for  ^  l-6th,  which,  as  measured  for 
an^le  by  Mr.  Wenham,  was  made  to  seem 
t6  have  only  112®.  Full  angle  proven  and 
*  balsam'  angle  to  spare, — six  deglreessur* 
plusage!'^ 

Take  the  first  paragraph.  Mr.  ToUes 
says  "of  a  certainty  this  will  not  be  de- 
nied." Now  I  say  flatly  that  it  will 
be  denied,  that  the  proposition,  by  Ita 
*terms"and  '<nature,*'jnstifles  the  assump- 
tions of  this  paragraph,  and  Mr.  Tollea 
knows  very  well,  and  knew  at  the  time  he 
wrote  it,  that  it  is  a  gross  misrepresentation 
of  Mr.  Wenham*s  views.  This  is  the  plain 
English  of  it,  and  if  Mr.  Tolles  or  anybody 
else  cares  to  question  this  very  dogmatio 
assertion,  he  will  have  to  show  on  what 
grounds  he  presumes  Mr.  Wenham  to 
have  been  ignorant  of  the  inflaence  of 
cover  glass  and  balsam  upon  the  work- 
ing distance  of  a  lens.  Why,  the  know- 
ledge of  it  goes  as  far  back  as  the  time 
wben  Boss  first  made  a  collar  adjust-^ 
ment,  and  there  is  absolutely  nothing  in 


*Jait  at  thfa  stage  of  the  pap?r,  the  Editor  of 
tbit  Jonmal  wm  kind  enoneh  to  ahow  me  the  copy 
of  a  forthoomiDg  article  Of  Prof,  J.  £.  Smith,  to 
which  I  will  pay  my  retpeota  later  on. 
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the  whole  quotation  from  Fnsident  Brooke's 
addreBB  which  eyen  intimates  that  any 
mediom  was  allowed  between  objeot  and 
objeotiTe,  snoh  as  Mr.  Tolies  assumes.  Even 
admitting  that,  beoanse  Mr.  Broi^esdid  not 
deem  it  neoessary  to  add  a  disclaimer  of 
this  balsam  and  oover  glass,  Mr.  Tolies  had 
a  right  to  assume  that  the  mle  was  appli- 
oable  to  balsam  objects  from  the  '*  terms  " 
of  the  proposition,  it  seems  hardly  in  place 
in  a  soientiflc  disonssion.  It  is  well  enough 
io  critioisse  language  that  is  not  strictly  ex- 
pressive of  its  full  intended  meaning,  but  to 
base  an  argument  upon  such  a  flimqr  pv^ 
text,  and  endeavor  to  misrepresent  a  man 
in  this  way,  is  more  suited  to  a  debating 
4slub  than  soientiflc  writing. 

To  show  how  strictly  true  these  assertions 
4ut6, 1  will  remind  you  that  Mr.  Wenham 
has  always  denied  any  of  these  claims  of 
high  balsam  angles,  as  th<gr  *ra  frequently 
rqprosentod,  and  yet  Mr.  Tolies  uses  the 
rule  of  Mr.  Wenham  to  prove  that  this 
1.6th  has  a  balsam  angle  of  88^. 

The  second  part  of  Mr.  Tolies'  article 
headed  "How  to  use  the  surplns,"  would  be 
an  interesting  subject  for  disonssion,  but  it 
isabsolutely  impossible  for  me  to  give  this 
part  such  consideration  as  I  would  wish,  so 
it  must  be  pasied  over  in  silenoe,  much 
Against  my  inclination;  for  while  nothing  in 
itjustifles  the  use  <rf  the  term  plus  180",  in 
my  opinion,  the  statements  are  in  them- 
selves interesting  and  instructive. 

To  make  this  subject  complete,  a  refer- 
ence to  the  aperture  ol  immersion  lenses  is 
necessary,  and  here  I  think  some  veiy 
able  microscopists  in  Eun^  have  made 
g^reat  mistakes.  It  is  a  fact,  strange  as  it 
may  seem,  that  the  apertures  of  immersion 
lenses  have  been  measured  just  the  same  as 
dry  lenses.  When  we  consider  that  an  im- 
mersion lens  (I  mean  a  lens  corrected  for 
immersion)  used  without  fluid  contact  is 
worthless,  we  will  at  once  see  that  whatever 
angle  is  measured  without  the  fluid  inter- 
posed is  no  indication  of  the  aperture  em- 
ployed in  actual  working.  Immersion  aper- 
tures must  be  measured  with  the  lens  in  the 
:£uid  employed  with  it,  and  we  may  pro- 


perly apply  the  rule  given  lor  dry  leiuMS, 
only  substituting  the  word  water  for  air. 

I  have  now  to  notice  the,  as  yet,  unpub- 
lished article  of  Prof.  Smith.  ItaafjiMdoi 
this  opp<Nrtunity  to  answer  his  questions, 
and  only  regret  that  I  am  forced  to  do  so 
hastily.  As  the  copy  was  only  in  my  hands 
a  few  minutes,  and  was  hastily  read,  it  is 
not  possible  to  take  them  in  their  sequence, 
and  some  may  be  overlooked  entirely.  I 
remember  that  he  asks  "What  is9rbsl- 
sam?"  Now,  I  believe  that  is  already  re- 
plied to  in  the  body  of  this  paper,  but  I 
recapitulate,  and  say  that  it  is  the  angle  at 
which  light  may  be  caused  to  enter  balsam 
by  the  use  of  proper  appliances  bek>w  the 
stage,  but  that  it  will  not  enter  an  olqective 
at  such  an  angle,  because  it  will  sufEer  total 
reflection  within  the  balsam,  and  therefore 
97°  is  an  angle  which  may  be  employed  with 
any  objective  for  illumination,  since  the  ob- 
jective has  nothing  to  do  with  it,  and  it  ii 
wrong  to  mark  the  objective  VP  balsam  on 
this  account.  I  am  perfectly  aware  that 
such  astatement  will  raise  a  storm  in  certidn 
droles,  but  it  wiU  be  observed  that  I  refer 
to  dry  lenses,  and  depend  upon  tiie  prinei- 
pies  of  optics  for  my  opinion.  I  do  not 
forget  that  it  is  cbdmed  that  some  objec- 
tives show  a  bright  fleld  with  light  which 
seems  to  have  paaMd  through  balnm  at  this 
angle,  and  this  I  do  not  pretend  to  explain 
or  understand.  If  it  is  trae-^md  now  and 
then  microecopists  have  been  miiitalrsn 
about  their  angles-4  am  inclined  to  think 
the  angle  of  fleld  may  have  something  to  do 
in  the  matter.  At  any  rato  I  am  prepared 
to  accept  the  statement  when  any  penon 
shows  that  the  critical  angle  of  balsam  or 
any  other  medium,  is  a  fraud  and  delusion. 

I  learned  something  about  the  reflection 
of  light  when  a  school  boy,  and  the  princi- 
ples have  grown  into  my  brain,  so  that 
Prof.  Smith  will  flnd  them  hard  to  remove. 
Balsam  angles  in  the  ninetiea  may  pom^ 
be  employed  with  -  immersion  lenses,  and 
may  be  even  useful  with  dry  lenses,  a$ 
abrwufy  stated. 

Prof.  Smith  justiy  says  that  Mr.  Toiles 
knows  more  about  objectivea  than  either  of 
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US.  I  do  not  wish  to  dispnie  thia,  or  to  de- 
tnet  one  puriiolo  from  Mr.  Tolles'  sbilitifle 
as  an  opfcioiftn»  and  I  am  anre  a  man  who 
does  the  exoeUent  work  he  toma  oat  de- 
serres  the  respect  of  all  mioroaoopiata.  Nev- 
erthelesa  I  do  make  a  claim  to  a  knowledge 
of  elementary  optica,  and  Mr.  Tollea  or  any 
other  man  moat  not  expect  or  daim  to  make 
an  objeotiTe  that  will  not  conform  to  the 
laws  of  optica,  or  to  ha^e  the  support  of 
«oientiflo  men  in  extravagant  claims. 

Now,  my  respects  to  the  matter  of  '*  thor- 
ough physicists."  I  meant  just  exactly 
what  I  said,  and  it  waa  perfectly  correct. 
A  physicist  would  nerer  know  from  the  ex- 
pression ploa  180^  that  this  angle  waa  one 
oorresponding  to  an  angle  in  balsam,  and 
onless  he  happened  to  be  practically  famil- 
iar with  the  mioroacope,  would  Toy  likely 
not  know  about  balsam  mounta.  Howeyer, 
the  intention  waa  to  oout^  the  idea  that 
the  exproairion  glTca  no  due  to  ita  origin  or 
atiiet  meaning,  and  therefore  ahonld  hold 
no  place  in  aciantiflc  litaiataie. 

Finally,  I  am  astonished  that  Prof.  Smith 
tMsms  in  this  article  to  beliere  in  an  aotoal 
and  piBotiflablo  apertove  of  IfiO^.  A  more 
eaieftil  reading  may  make  me  change  thia 
new,  but  it  ia  my  impreaaion  from  one 
reading. 

Now,  genUenen,  I  am  done.  I  have 
tried  to  expreaa  myself  dearly,  but  have 
written  in  such  haste  that  I  ha?e  no  time 
to-day  to  rewiae  the  artide,  ao  some  allow- 
anee  ia  due  me  if  some  thinga  have  been 
MBbiguoualy  stated.  Prepaiationa  f6r  leav- 
ing  the  dty  for  a  time  hare  kept  me  yery 
busy  this  week,  and  I  haye  fdt  doubts 
about  haying  this  p^per  ready* 

Howeyer,  I  stand  up  for  optical  law  as 
^n^Ued  to  objectiyea,  as  to  other  things, 
«nd  aa  to  high  balsam-angled  lenaea,  I  am 
open  to  conyiction,  but  ahow  me  the  man 
who  will  conyince  me. 

Sordy  I  do  not  wiah  to  appear  dogmatic, 
ind  am  by  no  means  ooncdted  enough  to 
belieye  myself  master  of  the  subject  There 
aie  many  points  not  yet  worked  out  in  thia 
conneetion,  and  it  ia  not  improbable  that 
the  an|^  of  the  laya  which  pass  from  the 


surface  of  the  balaam  to  the  o^jectiye 
should  be  carefully  considered,  aa  wdl  as 
the  angle  of  those  within  the  balsam,  when 
we  condder  the  resolying  power. 

New  Tarlc  May  17,  1878. 
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A  New  Cover  Adjustment  for  Microscope 

Objectives. 

IT  is  a  well  known  fact  among  mioroscop- 
ists  that  the  thin  glass  used  to  coyer 
mierosoopic  objects  refmcta  the  light  so  aa 
to  aerioudy  diaturb  the  mioroacopic  image 
formed  by  the  oVject-gksa  of  the  micro- 
scope. 

The  effeot  of  the  disturbance,  cauaed  by 
the  interference  of  the  coyer  refraction 
with  the  coneoiiona  of  the  abbenationa  of 
the  object  glass,  is  the  greater  and  there- 
fore the  more  annoying,  the  greater  the 
magnif^fing  power  of  such  ot^jeet-glasn,  and 
for  thia  reason  the  more  ddicate  muat  the 
adjustment  for  the  correcdona  of  theaber- 
rationa  neceaaarily  be.  The  present  mode 
of  oyerooming  thia  diiBcnlty  conaiata  in 
mechanicd  meana  for  iaoreaaing  or  dimin* 
idling  the  dietance  of  the  front  lena  of  the 
object  glass  usedfrom  the  other  lenses  com-' 
podng  the  system.  This  method  fulfills  its 
purpose  only  within  nanow  limita,  while 
beyond  thceo,  yarioua  secondary  faults  ap-i 
pear  which  aerionaly  detoriate  the  per- 
formance of  eyea  otherwiae  most  excellent 
objeotiyes. 

The  cause  of  thia  imperfection  liea  in  the 
circumstance  that  diedmnge  in  the  rdatiye 
distance  of  the  lenaea  composing  the  objec- 
tiye,  by  which  the  adjuatment  for  coyer 
thi<^ess  is  at  preaent  sought  to  be  effeoted, 
affecta  prindpally  the  chromatic  aberrationa« 
while  the  opticd  influence  of  the  coyering 
glass  preponderatingly  diaturba  the  correc* 
tion  of  the  aphericd  aberration.  For  in- 
stance,  if  both  aberrations  of  an  objeotiye 
are  corrected  in  the  best  manner  for  such 
rays  aa  are  refleeted  from  an  uncoyered  ob- 
ject, these  rays  will,  aa  soon  aa  the  object 
is  placed  under  a  coyer  glaas,  suffer  from  a 
aphericd  oyer-correction,  corresponding  to 
the  thickness  of  the  coyering   glass— in 
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other  words,  the  rays  paaeing  through  the 
peripheral  parts  of  the  objeot-glass  inter- 
sect at  a  greater  distance  from  the  object 
than  those  passing  through  the  central  part 
of  it,  while  the  chromatic  aberration  is 
scarcely  affected  by  it.  In  the  adjoatment 
for  coyer  thickness  at  present,  howerer, 
the  relations  of  the  aberrations  are  exactly 
the  reverse,  for  by  moving  the  front  lens 
away  from  the  other  lenses  of  the  system 
the  object-glass  will  become  more  chrom- 
atically than  spherically  corrected.  An  ob- 
jeot-glass, therefore,  ^iihioh  has  been  pro- 
perly corrected  for  medium  cover  thickness, 
for  instance,  can  by  means  of  this  adjust- 
ment be  adjuated  so  far  only  as  to  carrect 
either  the  spherical  aberration  absolutely, 
and  leave  the  chromatio  abenration  undar- 
corrected,  or.  In  the  most  favorable  caae»  un- 
der-correct the  chromatic  aberration  and 
over-correct  the  spherical  aberration  in 
such  a  way  ae  to  leave  off  both  remmanta  of 
equal  value.  Besidea  this  the  distortions, 
spherical  as  well  as  chromatio  are  only  at  a 
minimum  when  the  lenaes  are  at  a  certain 
relative  poaition  to  each  other,  and  as  in 
objectives  of  high  angular  aperture  these 
defects  can  anyhow  not  be  quite  removed, 
the  extreme  position  will  so  increase  them 
as  to  make  not  only  the  diatortion  and 
color  appearance  at  the  margin  of  the  field 
unpleasantly  apparent,  but  to  interfere 
seriously  with  the  definition. 

Furthermore,  the  changing  of  the  rela- 
tive distances  of  the  lenses  composing  the 
object-glass  seriously  disturbs  the  focal 
relation  of  these  lenses,  causing  a  change 
in  the  magnifying  powers  of  the  object- 
glass  which  interferes  seriously  with  micro- 
metric  measurements. 

To  obviate  all  the  above  mentioned  diffi- 
culties, Mr.  Gundlach  has  invented  a  new 
cover  adjustment  for  object-glasses,  in 
which  he  places  before  the  front  lens  of 
the  objective  a  transparent  disk  with  par- 
allel ^sides  capable  of  being  moved  by  some 
mechanical  means  closer  to  or  further  away 
from  the  front  lens.  The  general  mechani- 
cal construction  or  arrangement  of  the  ob- 
jective is  shown  very  clearly  in  the  accom- 


panying engraving,  which  we  copy  from  the 
patent  office  report.  In  the  space  interven- 
ing between  this  disk  and  the  front  lens  he 


places  a  transparent  fluid  of  a  refrsctiDg 
power  equal  to  or  nearly  equal  to  that  of 
g^aas,  affording  thus,  by  inereaaing  or  di- 
minishing the  distance  between  the  panllel 
disk  in  question  and  the  front  lens,  and 
increasing  or  diminishing  thereby  the 
thickness  of  the  layer  of  refracting  fluid 
between  them,  a  direct  compenaation  for  the 
increased  or  decreased  glass  eover  of  the 
object,  and  consequently  of  the  aberra- 
tions, without  disturbing  the  focal  ralatioiw 
of  tiie  lenses  of  the  object-glasa,  thus  av<»d- 
ing  the  increased  distortions,  and  the  ^ 
turbanoe  of  the  magnifying  powers  of  the 
objective  consequent  upon  and  inseparable 
from  the  diaturbanoe  of  the  focal  relatioDs 
of  the  lenses  composing  the  system  of  the 
object-glass. 

The  advantages  of  this  arrangement  are 
obvious  and  we  hereby  summariee  and  re- 
capitulate them;  they  are  as  foUows:  1.  The 
adjustment  exeris  no  deleterious  influeoce 
on  the  corrections  of  the  aberrations  and  is 
equally  as  efficient  for  any  thickness  of  the 
covering  glass  as  for  uncovered  objects.  2. 
The  working  distance  is  the  same  for  any 
cover  thickness  except  for  immersion  objec- 
tives; for  this  reason  objeotiveaof  very  short 
working  distance  will  with  this  adjustment 
admit  of  even  the  thickest  covering  ghM- 
8.  The   magnifying  power  is  unchanged. 
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4.  The  image  is  plaoed  bat  slightly  oat  of 
foous  bjtlus  adjostment.  6.  The  adjost- 
ment  is  Tery  sensitiTe  thereby  faoilitatiag 
the  exact  xeotifioatioa.  6.  It  oan  Tery 
easQy  be  so  azmnged  that  the  gradoations  oa 
the  adjostmeat  rim  inflioate  exactly  the 
thickness  of  the  coyer.  7.  Anyoasoaland 
onavoidable  defect  in  the  moTcment  of  the 
adjnstoienty  has  no  inflaenoe  on  the  center- 
ing of  the  objeetiTe,  as  any  lateral  displaoe- 
ment  of  the  parallel  disk  caases  no  optical 
change  whateyer.  The  flaid  between  the 
front  lens  and  the  transpsMnt  parallel  disk 
11  glyoerinoi  which  has  so  far  answered  all 
expectations  in  a  most  satisfactory  manner. 
ObjectiTes  made  seven  months  ago  have 
been  sent  long  disftsnces  by  rail  without  im- 
pairing their  efficient,  and  without  loss  or 
renewal  of  the  glycerine.  Th^  might 
perhaps  be  used  for  years  without  the  pres- 
ence of  any  flaid  being  sospeoted.  This 
new  adjustment  is  applicable  as  well  to  im- 
mersion as  to  dry  working  obJeotiTes.  It 
deserres  to  be  mentioned,  however,  that 
for  immersion  objeotiTes  the  advantages  of 
equal  working  distances  for  every  cover 
gkas  thickness  do  not  exist  It  is,  how- 
e? er,  the  reverae  of  what  it  is  with  the  old 
adjostment,  ss  the  working  distance  will  be 
the  farther  the  thicker  the  covering  glass 
happens  to  be.  Mr.  Gandlaoh  has,  we  be- 
lieve transferred  the  patent  for  this  impor- 
tant improvement  to  the  Baasch  &  Lomb 
Optical  Gompany,  of  Bochester,  N.  T. 


How  Organisms  are  found  in  Clear  Water. 

TTwas  recently  stated  in  a  selected  article 
-^  in  this  journal  that  pure  water  contains 
nothing  visible  'under  the  finest  micro- 
scopes. This,  however,  is  strictly  true  only 
as  regards  water  that  is  chemically  pure, 
and  this  definition  does  not  apply  even  to 
the  most  carefully  prepared  distilled  water. 
Bat  in  order  that  we  may  find  such  things 
in  dear  water,  we  are  obliged  to  resort  to 
peculiar  methods. 

It  has  long  been  known  that  the  clearest 
water,  in  which  no  organized  particles  are 
•to  be  found  by  the  ordinary  methods  of  ex- 


amination, will,  when  added  to  an  infusion 
in  which  all  life  has  been  destroyed  by  boil- 
ing, start  the  growth  of  fungi,  such  as  cer- 
tain forms  of  bacteria.  The  natural  pre* 
sumption  in  such  a  case  would  be  that 
the  water  contained  either  germs  or  liv- 
ing organisms,  and  they  might  not  be 
found  by  ordinary  examination,  because 
in  such  small  numbers,  in  the  large  bulk 
of  water.  M.  Pasteur  has  found  that 
by  allowing  a  cylinder  of  water  several 
weeks  to  settle  at  an  unohanging  temper- 
atoreb  the  contaminating  particles  sink,  and 
the  aurfaoe  water  is  then  incapable  of  caus- 
ing life  to  appear  in  infusions.  A  constant 
temperature  is  here  necessary  to  prevent 
any  slight  current  in  the  water,  whioh 
would  result  from  heating  and  oooling. 

Microscopical  examination  of  the  sedi- 
ment thus  obtained,  showed  the  presence  of 
living  bacteria  and  spores  of  fungi,  while 
in  the  upper  portion  of  the  water  these 
were  not  to  be  found.  It  thus  appears  that 
liring  fungi  may  be  found  in  almost  all 
water  by  proper  methods  of  examination, 
and  these  are  oapable  of  contaminating 
other  suitable  fluids  and  starting  deoompo- 
sition.  H. 


•  9  • 


Olothes-Koths,  and  How  to  Gtot  Kid  of 

Them. 

Prof.  0.  v.  BUey  gives  the  following  very 
interesting  account  of  the  olothes-moth,  and 
indicates  the  best  methods  of  killing  them: 

'*  The  name  clothes-moths  Is  applied  to  sev- 
eral dUtinot  but  similar  species  of  minute 
moths  belonging  to  the  fiunily  niMcB,  whioh, 
in  their  larval  state,  are  very  destmotive  to 
woollen  goods,  fdr,  skins,  feathers  and  similar 
sabstuioes.  Among  them  may  be  mentioned 
the  clothes-moth  ( Unea  vesiiandla),  the  earpet 
moth  {T,  tapetxeUa),  the  far  moth  (T.  petfion- 
eUa),  and  the  hair  moth  ( T,  crinella).  These 
Tineidfld  have  slender  bodies,  and  lanceolate, 
deeply-fringed  wings  that  expand  6-lOths  or 
8-lOths  of  an  inch.  The  antennsd  and  palpi 
are  short  and  thread-like,  and  there  is  a  thick 
orange  or  brown  tnft  on  the  forehead.  The 
colors  range  from  buff  to  drab  and  dark  gray. 
I  The  eggs  are  laid  in  Hay  and  Jone  (the  moth 
(dying  immediately  afterwards),  and  hatch  out 
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In  flfteen  dayi.  The  youg  worm  »loiiMpio- 
eMd  to  work,  gsftwing  the  rabetaaeee  withia 
their  reeoh,  end  eoreriag  thomeelYee  with  the 
fregmente,  whieh  th^  eh^pe  into  hollow  loUi 
ttttd  line  with  rilk.  Theie  rolls  we  by  iome 
oenied  on  their  beoke  m  th^  more  along,  end 
by  othere  ftuitened  to  the  gnbstenoe  th^  ere 
feeding  npon,  end  they  ere  enlerged  from  timt» 
to  time  by  edditione  teethe  open  extremitiee, 
end  by  portion!  let  Into  the  ildee,  whieh  ere 
■plit  open  for  thle  pnrpoee.  In  enoh  embniih 
the  worme  oerry  on  their  work  of  deetmetion 
tfarongh  the  ramnie^;  rest,  tn  eeeming  torpor, 
during  the  winter,  end'  ehenge  to  ehryaelide 
eeriy  in  the  epring.  They  treaafotm  efpin  in 
twenty  dsyt,  end  iaroe  from  their  ehelter  ee 
winged  mothe»  to  fly  ebont  in  the  evening  till 
Ih^  have  peired  end  eie  reedy  to  ley  eggi. 
Then  foUowe  an  inveeion  of  dark  oloeete, 
oheete,  and  drawere,  edgee  of  oerpets,  folde  of 
onrUine,  and  hanging  garments,  end  the  foun- 
dation of  a  sew  oolony  Is  swiftly  laid.  The 
early  days  of  Jane  should  herald  ▼igoroas  and 
exterminating  warfare  against  these  subtle 
pests.  Closets,  wardrobes,  all  receptacles  for 
clothing,  should  be  emptied  and  laid  open, 
their  contents  thoroughly  ezpoced  to  light  and 
air,  and  well  brushed  and  shaken  before  being 
replaced.  In  old  housee  mueh  infested  with 
moths,  all  cracks  in  floors,  wainscots,  shelTee, 
or  furniture,  should  be  brushed  orer  with 
epirits  of  turpentine.  Oamphor  or  tobacco 
should  be  placed  among  all  garments,  furs, 
plumes,  etc.,  when  laideside  for  the  summer. 
To  secure  cloth  linings  of  carriages  from  the 
attacks  of  moths,  sponge  them  on  both  sides 
with  a  solution  of  oorrosiTe  sublimate  of  mer- 
cury in  alcohol,  made  just  strong  enough  not 
to  leaTc  a  white  mark  on  a  black  ieather. 
Moths  may  be  killed  by  fumigating  the  article 
containing  them  with  tobacco  or  sulphur,  or 
by  putting  it,  if  practicable,  into  an  OTen 
heated  to  about  150^  Fah." 


To  Prbvknt  **  Day  Drbamino."— Study 
mathematics;  engage  in  solving  problems; 
bring  your  mind  down  to  matters  of  fact; 
read  works  on  natural  history,  on  the  natu- 
ral Bcienoes;  give  up  romanoe,  novels,  eto. ; 
try  your  hand  at  mechanism;  invent  and 
nse  machinery;  finish  what  yon  begin,  and 
yon  will  cultivate  applioation  and  prevent 
the  mind  from  wandering. 
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all  OoMMunoACion  ilurald  b«  iddrtiMJ  to 
THB  ▲MSBIOAir  JDUBHAL  OF  MXOWMOOPT, 
F.O.BeE«STS.  ITS 


Iwtpmimmi  JTcMm. 

W«  eia  no  knifor  mpplj  oompMo  wis  of  TotuM  11a 
tkul^  bet  oShr  bU  tho  nnmlMn  oaooyt  Mot.  1, 4  tad  ft 
for  M  ooBto,  by  maU,_po«tiiotd.  Wo  Iiato  on  h»nd  ft  fev 
oonaplolo  oeploo  of  ToIiubo  I«  hsodooiMly  bwmd  1b 
oioth,  with  fOt  tftlo,  Diioo  $1.U.  Vohimo  11,  la  sun- 
bon,  ifl  oloo  oiliAttOlod.  but  wo  mb  oniiply  froA  «!«■ 
oopiis.  with  lent  naifla.  bonsd  uniforauy  with  VoW 
nmo  I,  Ibr  $l.w. 

km  wo  dislio  to  plooo  a  ooHKdRS  oot  of  tho  Joomd 
•t  the  dlopoool  of  our  siiboerlbon  at  %  modorate  nte» 
fidt.1 


Wo  oShr  Tiidt.  I  oad  II,  boODd,  sad  VoL  III  tn  iiamb«« 
M  iotood,  Ibr  S3  M  mt,  Thooo  who  with  to  haT«  thtir 
nnmbora  of  olthor  Vol.  I  or  TbL  II  bound  can  do  lo  for 
SSoMito.  PosHfii  10 oonti oddtthmoL 


FoBSioa  SuBoounnt.— SnbffOflboro  tn  Orrot  Britain 
and  the  c'ontiaoat  of  Karopo  win  be  supplied  at  the  nts 
of  SI  W,  or  6  ehUllngt  atorllogpor  year,  poetage  paid. 
FlTe  copies  will  be  aent  for  £1.  firltlah  postaffs  staaps 
rooeiYOd  for  tlnf  le  auboerlptlons.  Voluaaes  I  and  &, 
boand,  will  be  sent  for  S  shillings  each,  postpa  d. 

The  fdUowlng  ffenflemon  haTO  kindly  eonsented  to  set 

as  agents  Ibr  this  Jonmal,  and  are  anthortaod  to  recfivs 

snbioriptions  and  adTortiaemento: 

ICb.  CHAaxJCB  BiODDBB,  181  DeTonahlro  Street,  Boston. 
8.  B.  OASsnro,  Natnrallsto*  Ajcenoj,  SalOB,  Mass. 
J.  G.  L4HOOUTH.  Optician,  88  State  Street,  Chiosgo.  Dl. 
Jams  W.  Quani  k  Oo.,  9M  Chestnut  St.  Philadelphls. 
W.  H.  WALMaLBT,  en  Chestnut  Street,  PhfladelpUa. 
Fbxd.  WAaMKB,  41  West  Fifth  Street,  Oinolnnati,  Ohio. 


The  Jovaal  aa  an  Advertising  KediimL 
An  adrertiser  whose  letter  can  be  examined  at  onr 
oAoe  wrltea  us  aa  follows:  *'I  have  reoelved  ssTSial 
letters  of  Inquiry,  and  it  wlU  please  you  to  know  that 
thou|^  I  hare  had  adrertisements  in  other  jonmala  slao, 
•Mry  letter  of  Inquiry  refers  to  the  AmniOAii  Jousxal 
or  MiOBoeoopT.  This  certainly  demonatrates  tiis  Tslna 
of  the  Journal  as  an  adrertising  medium." 

Another  Tory  extenslre  adrertiser  says:  "We  have 
adTertlsed  in  soreral  other  JouriMds,  but  hsTo  obtainad 
more  reaults  from  yours  than  from  all  the  other*  put 
together.*' 


Notice  to  Subscribers. 

THE  present  nnmber  of  the  Joubnaii  will 
be  sent  to  all  old  subscribers  except 
tbose  wbo  have  positively  ordered  a  disoon- 
tinoanoe.  We  hope  that  those  who  intend 
to  snbsoribe  for  next  year  will  remit  as  bood 
as  possible.  Those  who  order  throngh  oar 
agents  are,  however,  requested  to  make  pay- 
ment to  them.  It  is  fair  to  assume  that 
those  who  do  not  remit  before  the  issue  of 
the  next  number  do  not  want  the  Joubnai*. 
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Microfoopieal  FitM  Days. 

THE  New  Tork  MieiofloopiMl  Soeiety  htm 
Adopted  M  s  tetktaxB  of  their  work,  the 
BTilem  of  JIM  day$.  The  memben  make 
euuiknieiii  oompeny  to  diffiBrent  loeaUtiee, 
tnd  thus  the  jonngei  and  leas  ezperienoed 
mieroioopiite  obtain  not  only  a  pleasant 
trip  and  uniuaal  opportaflgUiee  f  or  making 
eolleotionai  bnt  the  gnidanoe  and  inatrac- 
Otm  of  the  older  membenL  The  field  daja 
fw  1878  are  aa  follows:  Jane  15,  to  West 
Fbint;  Jnne  21,  Pelham,  Barton  Station; 
July  5,  Kegrport,  N.  J. ;  Jnly  19,  Bridgeport; 
Aug.  2,  Jerome  Station;  Ang.  16,  Newark 
Meadows,  West-End  Station;  Ang.  80,  New 
Dorp,  8. 1. ;  Sept.  13,  Shrewsbury,  N.  J. 

That  these  ezonrsions  will  be  prodnotiTe  of 
mnch  pleasure  and  profit  there  can  be  no 
donbt,  and  the  system  deserves  to  be  adopt- 
ed by  all  oar  sodetiess.  In  England  it  forms 
a  speoial  feature  of  almost  eyery  society. 


•  e  • 


The  National  Microtcopioal  Congress. 

WE  sre  informed  that  the  publication  of 
the  droular  which  is  to  contain  the 
particulars  of  this  meeting,  will  be  delayed 
until  July  12.  Those  who  desire  copies  of 
the  circular  should  address  W.  Webster 
Batterfleld,  M.  D.,  Indianapolis,  Ind. 


•  ♦  • 


Tb«  Bditor  of  the  Ambsioaii  Joubval  or  MioBoworT 
doM  not  bold  h*^^^^  iMpontlble  f or  opiniont  or  fMli 
•tUsdby  oorrospoodoota.  In  this  department  we  eo- 
wrd  tbe  widest  liberty  ooneietent  with  proper  courteiy. 

ICeroscopic  Organisms  in  the  Niagara 

Biver. 

Ei.  Am.  Jovr.  Microacopy^lt  may  be  accep- 
table to  yonr  readers  to  see  a  few  figures  with 
ngsrd  to  cor  great  Niagara  Biver,  and  the 
unoant  of  water  and  mlorosoopio  organic  mat- 
ter pMsiiig  down  its  coarse  erery  day.  I  there- 
fore take  the  liberty  to  send  the  following. 

The  width  of  the  rirer  in  its  narrowest  part, 
near  the  waterworks  in  this  city,  is  about  2,000 
feet,  and  from  measurements  taken  at  different 
parte,  the  average  depth  is  17i  feet  The  mean 
■peed  of  the  whole  river  is  estimated  at  6  miles 
an  hour,  or  628  feet  per  minute.    Now,  if  we 


multiply  the  width  by  the  depth  and  the  spesd, 
thns,  9,000  X  17il  X  688,  we  get  as  the  rssolt 
18,480,000  enUe  feet  Thers  are  8.12  imperial 
gallons  in  a  cubic  foot  Therefore,  we  mnlti- 
ply  18,480,000  by  6.12,  and  obtain  as  the  result 
118,097,800  gallons  passing  down  the  rirer 
every  aainute. 

A  cotton  strsfaier  H»plied  to  a  faucet  of  our 
water  supply,  rstains-a  Jaigs  amount  of  organic 
matter,  varying  in  kind  and  quantity  at  differ- 
ent times  of  the  year.  Observation  and  some 
experiments,  made  through  several  years, 
show  that  it  would  be  Mr  to  estimate  as  much 
aa  1  grain  to  12  gattena  of  water.  Prof.  D.  8. 
KelUeott,  of  the  Bnlblo  State  Norsaal  Sohool, 
found  by  actual  moasni^smsnt  in  Fsbrusiy 
last,  81  grains  of  osgaaie  maitsr  to  a  cuMo 
foot  of  water.  Thiawaa  an  eomsptlon  to  the 
gensial  rule,  as  sometimes  there  would  not  be 
mcfe  than  a  fourth  of  that  quantity*  The 
estimate  above  given  is  rather  under  than  over 
the  actual  average  amount  Now  there  are 
7,000  grains  Troy  to  one  pound  avoirdupois. 
Then,  if  we  divide  the  number  of  gallons  of 
water,  113,007,600,  by  12,  and  the  quotient  by 
7,000,  thus,  113,097,6004-18-^-7.000.  we  ob- 
tain 1,346  pounds  of  organic  matter  passing 
down  every  minute,  or  40  tens  an  hour,  and 
960  tons  in  a  day. 

The  bulk  of  this  matter  is  diatoms,  and  so 
the  subject  no  less  concerns  the  geologist  than 
the  microsoopist.  To  me,  sir,  it  would  be  very 
interesting  to  hear  from  other  localities.  Per- 
haps some  of  your  readers  will  give  facts  and 
figures  with  regard  to  other  rivers. 

Hjknbt  MizjiS. 
Bvffaio,  N.  r. 

•-#-• 

High  Powers  with  the  Binocular. 

[The  following  extract  from  a  letter  from 
Dr.  Lester  Onrtis,  of  Ohicago,  111.,  will  interest 
many  of  our  readers:] 

JSd.  Am,  Jour,  Microscopy^l  was  a  little  sur- 
prised at  an  article  in  the  March  number  about 
the  use  of  the  binocular  with  high  powers.  I 
I  have  been  aoousiomed  for  several  years  to  use 
a  Wales  4-lOth  of  100^  on  my  binocular  (Wen- 
ham's),  with  a  Powell  &,  Lealand's  condenser, 
never  finding  any  trouble  in  its  use,  or  once 
thinking  that  every  one  could  not  do  the  same. 
I  use  this  glass  with  the  binocular  a  great  deal 
in  the  study  of  anatomical  preparations,  and 
find  great  advantages  in  such  use.  Many 
structures  which  appear  confused  and  indis- 
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tmot  with  the  single  tube,  are  biiUiently  sliarp 
and  well  defined  with  the  doable  tube. 

Lately  I  haye  been  neing  one  of  Gondlaoh's 
«heap  l-5thfl  in  the  same  way,  and  find  no  dif- 
Aoolty  in  iU  use;  though  there  is  a  slight  shade 
around  the  edge  of  the  field,  not  enongh,  how- 
erer,  to  interfere  with  its  definition.  The 
l-Sth  is  not  as  good  a  glass  as  the  i-lOth,  oon- 
seqnently  I  do  not  ose  ii  as  mnoh. 

I  have  not  been  able  lo  ose  the  binocolar 
with  the  1-lOth.  LsnxB  Cusizs,  H.  D. 


JS2.  Am.  Jour.  llloraisfl!py-->Wlll  j&a  please 
tell  me  what  I  can  make  oalla  of;  thai  Oaaada 
bataam  will  not  penatmta  whea  warm.  I  baTB 
made  them  of  Bnuiswlok  blaok*  gold  siae  aad 
Japan,  aad  they  will  all  qpoil  the  oljeot 
mounted.  F.  F.  te4w. 

[AMs.-*OaDada  balsam  is  a  solution  of  a  reaia 
in  turpentine,  and  as  Bruaawiok  blaok  is  solu^ 
Ue  in  turpentine,  you  cannot  make  of  it  eaUs 
that  will  resist  Canada  bahmm.  F^per  is  too 
porous.  Qoldsiie,  whea  fresh,  is  soluble  in 
turpentine,  but  whan  thoroughly  oxidated  and 
▼ery  dry  it  resists  turpantiaa  very  wall.  The 
best  eells  would  be  metal  or  glass,  oemeated 
either  with  marine  glue  or  some  oement  haying 
a  watery  soWent.] 


First  and  Soooad-Olaaa  Objoctiwea. 

EA.  Am,  Jour,  Marotoopy— It  was  stated  In 
this  journal  some  time  ago,  by  Frof.  Hltohcoek, 
that  he  would  Tenture  to  say  that  '*  much  of 
the  yery  best  class  of  work  is  being  done  with 
aeoond-olass  lenses." 

Now,  although  some  seem  to  doubt  this,  I 
am  afraid  it  is  true,  and  for  these  reasons. 
Most  writers  on  miorosoopy  prefer  and  recom- 
mend narrow  angles.  Host  of  our  opticians 
make  their  best  objeotiyes  with  the  widest  pos- 
4dble  angles,  while  their  second-class  objectiyes 
haye  about  the  angles  recommended  by  these 
writers,  while  their  price  is  not  much  more 
than  one-third  that  of  the  better  class.  Oonse- 
•quently  they  are  generally  used  for  working 
purposes.  Kevertheless  some  of  these  second- 
class  objectiyes  are  really  excellent;  as  an  ex- 
ample, I  would  refer  to  a  recent  l-6th  of  140®; 
it  works  both  wet  and  dry  simply  by  changing 
the  adjustment,  and  cost  only  $25.00! 

With  this  objective  I  have  seen  the  dots  on 
BurireUa  tjemnM  by  oblique  white  cloud  illumin- 


ation and  8-10  inch  (0)  ooular.  In  the  hsnds 
of  the  makers  it  not  only  easily  resolved  S, 
gemma,  but  showed  the  lines  on  AmphipUmi 
peHuddat  With  blue  glass  this  feat  was  ren- 
dered "  almost  amusingly  easy." 

Aujnr  T.  Mooii. 
JSikir€,  CU,,  ilprii  6, 1876. 


Structure  of  Blood 

SSL  Am.  Jour,  ifZcroteopy— It  oeours  to  tu, 
poasibly  some  of  your  rsaders  may  not  have 
notlood  the  reoant  demonatiatioaB  of  Prof. 
Boettaher^  of  Dorpal,  ooaoeming  the  struelnm 
of  the  zed  blood  oorpuaoles  of  mammalia 

His  method  in  brief  is  MfoUowa:  Fifty  paiti 
by  yolume  of  aloohel  of  96  per  oeat*  satnmtod 
with  corrosiye  sublimate,  are  poured  on  to  one 
part  x>f  blood,  being  rare  there  is  a  rapid  dif- 
Aisioa  of  the  blood  eorpuseles  in  the  fluid. 
The  mixture  Is  frequently  agitated  for  twentj- 
four  hours,  when  it  is  allowed  to  subside,  end 
the  superincumbent  fluid  poured  oSL  the 
corpuscles  will  be  bhach$d,  "  depriyed  of  their 
coloring  matter,"  and  preeerred. 

Pure  alcohol  is  now  added,  and  mixture  sgi- 
tated  for  another  twenty-four  hours.  After 
snbsidiag  the  aleohol  is  drawn  off  and  wsler 
added.  The  corpuscles  will  now  be  eoloriesi, 
or  nearly  so,  and  will  remain  unohanged  in  the 
water  for  an  indeflnite  time.  By  using  differ- 
ent staining  reagents,  the  nucleus  is  brought 
toyiew. 

Prot  Boettcher  uses  eosin,  hssmatoxylin, 
piorlc  acid  and  carmine,  preferring  the  latter. 

He  describes  three  classes  of  corpuscles^ 

1.  Blood  corpuscles  which  appear  shiny  end 
homogeneous. 

2.  A  homogeneous  shining  cortical  layer,  snd 
a  granular  mass  in  the  interior.  The  latter 
darkly  stained  by  the  earmine. 

S.  Oorpuscles  with  a  clear  nucleus  and  a 
bright  nucleolus. 

By  employing  the  aboye  methods,  the  con- 
clusions of  Prof.  Boettcher  haye  been  cor- 
roborated at  this  laboratory.  Some  five 
months  ago  we  demonstrated  to  members  of 
the  Faculty  a  nucleus  (rarely  a  nucleolus)  in 
many  of  the  red  oorpuscles  of  the  dog,  eat,  rat 
and  man.  A  l-12th  Wales  and  l-15th  Wale 
immersions  were  employed;  powers  from  900 
to  1,800  diameters.  The  results  will  well  repay 
the  laborer. 

We  refer  your  readers  to  either  of  the  follow- 
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ing  p«pen:  **ArohiT  iHr  Mio.  Anatomie,"  Bd. 
li.  "QoATterly  JonniftiMio.  Soienoe,"  Octo- 
ber, 1877,  iliiutnted.  "London  Monthlj 
Hie.  Joamal,''  NoTember  and  December  Nos., 
1877.  0.  H.  Siowxxji,  M.  D., 

Phjiiologicftl  Laboratory,  UniT.  of  Michigan, 


Ohoice  of  ObJectivM, 

Ei,  Am,  Jour,  Mteroseopy-  It  was  with  real 
pletenre  thai  I  read  the  article  entitled,  **Dr. 
Oupenter  on  Angalar  Aperture,"  by  W.  G. 
Lapham,  Esq.,  in  your  May  iseae. 

First  of  all,  it  is  yery  satislaotory,  f  rom  the 
fMt  that  Mr.  Lapham  speaks  firom  a  practical 
jtonc^int  The  gentleman  is  an  entire  stran- 
ger to  me,  bat  the  fiust  that  his  oondasions  are 
drawn  from  his  personal,  and,  I  doubt  not,  pro- 
tracted ezperieoce,  is  evident  from  the  ability 
vith  which  he  handles  his  subject. 

Tour  readers  are  well  aware  that  I  have  often 
complained  that  I  have  been  compelled  to  fight 
theory  with  practice,  and  that  no  effort  on  my 
pert  BufELeed  to  induce  my  opponents  to  aban- 
don their  theoretical  ideas,  and  to  examine 
pnotically  as  to  the  truth  of  the  positions  ad- 
Tsnoed  by  myself.  In  Mr.  Lapham,  ho#eTer, 
I  recognise  a  co-worker,  and  although  the  re- 
salts  he  arrives  at  are  not  in  perfect  coincidence 
vith  my  own,  I  find  nothing  to  criticize,  but 
am  simply  desirous  of  farther  comparing  notes 
with  the  gentleman,  in  the  hope  that  some- 
thing to  the  advantage  of  microscopy  may  be 
deyeloped. 

I  propose  to  present  a  few  thoughts  for  Mr. 
Lipham's  oonsideration,  requesting  the  gen- 
tleman to  give  them  whateyer  study  and  atten- 
tion he  may  elect,  and  to  adyise  your  readers 
•I  to  the  conclusions  he  arriyes  at;  and,  as  be- 
fore intimated,  nothing  that  I  have  to  say 
ought  to  be  taken  in  the  light  of  a  criticism  of 
his  really  excellent  paper. 

Firsts  I  desire  to  ask  if  Mr.  Lapham  does  not 
attach  too  much  importance  to  the  so-called 
"penetration.'*  Is  there  in  ease^  any  such 
thing  as  "penetration?**  Perhaps  it  will  be 
well,  first  of  all,  to  settle  this  point 

Now  I  hold  as  follows:  We  will  take,  for  ex- 
ample, two  glasses,  both  possessing  the  same 
aniplifioations  and  the  same  apertures;  now  of 
these  two  glasses,  the  one  haying  the  greater 
working  distance  will  exhibit  structures  situ- 
ated slightly  out  of  the  precise  focal  plane,  or 
what  amounts  to  the  same  thing,  will  be  less 


susceptible  to  slight  changes  in  the  focal  dis- 
tance, or  again,  to  use  the  words  of  Dr.  Car- 
penter, will  haye  the  greater  penetration.  In 
extreme  cases,  the  item  of  aperture  may  be 
disregarded.  For  instance,  as  stated  in  my 
Dunkirk  lecture,  a  spectacle  lens  of  60  inches 
focal  length  will  be  endowed  with  greater  pene- 
tration than  a  Tolles  duplex  objectiye. 

Bat  in  the  Dunkirk  iiddress,  I  did  not  ayail 
myself  ftilly  of  the  demonstiation  afforded  by 
the  spectacle  lens,  but  now  inyite  Mr.  Lap- 
ham's  attention,  thus:  If  it  so  be  that  with  the 
spectacle  lens  I  am  enmbledito  see  with  perfect 
clearness  of  yision  pJbjeets  aoross  the  road,  it 
will  surely  occur  that  when  I  attempt  to  read 
fine  print,  that  the  lens  will  defeat  me.  I  will, 
to  be  sure,  see  the  lines  of  the  print,  will  re- 
cognize the  contour  of  the  book,  and  larger  ob- 
jects in  immediate  proximity,  etc.  Here  is  an 
example  from  eyeryday  life,  to  wit:  The 
glasses  suitable  for  reading  will  not  answer  for 
obseryations  at  a  distanoe.  True  it  ia  that 
with  such  glasses,  with  which  we  read  with 
ease,  we  may  also  see  the  general  forms  of 
things  across  the  road,  yet  they  suffice  not  to 
render  clearly  the  details  thereof.  Henpe .  we 
haye  all  of  us  obsenred  that  many  persons 
wearing  conyex  glasses  often  use  two  pairs  of 
spectacles,  one  for  near  and  one  for  distant 
yision. 

Now  in  this  eyeryday  case  we  are  taught  a 
lesson,  that,  from  some  cause  or  other,  has 
been  a  slow  one  to  acquire.  First,  '*  penetra- 
tion," in  its  naked  aspect,  is  simply  a  function 
depending  upon  working  distance;  and,  sec- 
ondly that  <*  penetration,**  t4iiiM«  aceonqHuded 
vriih  a  cerkUn  amouni.  of  definition,  is  pracUcoUy 
toortfUess,  1  ask  Mr.  Lapham's  close  ^|^nUon 
to  this  point,  one  that  has  been  terrib]^  oyer- 
looked. 

Now,  if  Mr.  Lapham's  l-6th  of  180^  happens 
to  just  <*tum  the  comer,**  L  e.  haye  balsam 
angle,  say,  about  85^  I  would  feel  sure  that  a 
little  obseryation  would  lead  him  to  the  same 
opinions  I  haye  arriyed  at,  and  I  only  fear  that 
he  has  chosen  one  of  the  highest  balsam  angles, 
in  which  case  he  will  haye  to  fall  back  on  his 
4-lOths.  Neyertheless,  let  him,  if  he  will,  try 
the  experiment,  and  report  as  to  whateyer  is 
gained  in  point  of  penetration  by  the  use  of 
his  l-4th  of  50^  oyer  and  aboye  what  can  be 
obtained  by  the  use  of  the  l-6th,  or  thei-lOths. 
The  point  I  haye  to  make  is  this— the  l-4th  of 
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50°  will  haTe  the  greater  penetration  (so  oalled, 
like  the  epeotacle  lens)  but  I0ifl  loefc  definition, 
to  the  end  that  more  is  lost  in  the  latter  ele- 
ment than  is  gained  in  the  former. 

I  state  as  a  matter  of  flMt,  bnt  with  no  desire 
to  bias  the  farther  obserrations  of  Mr.  Lap- 
ham,  that  I  haTe  need  jast  snob  a  l-4th  as  he 
describes,  bat  haTe  nltimatelj  discarded  it, 
and  in  ikTor  of  a  l-6ih  narked  by  the  maker 
laCP,  which  I  find  wiU  do  all  the  work  (pene- 
tration inoladed)  of  the  i-4th  of  6(P,  and  a 
great  deai  more  besides.  Bat  behind  this 
l-6th,  I  hold  a  1-lOth  of  108^  balsam  angle  in 
reserre,  for  work  where  **  penetration  "  is  nUed 
out 

As  to  the  other  point  snggested.  Is  there 
not  nndne  weight  attached  to  this  **  penetra- 
tion r  With  me,  I  haTe  often  been  obliged  to 
take  special  measures  to  pd  rid  of  this  Auc- 
tion, and  for  this  purpose  nse  the  Beck  illumin- 
ator, which  glTcs  me  only  sorfiMe  stractnres. 
I  mention  the  fsctibnt  am  wilUng  to  admit 
that  a  certain  amonnt  of  **  penetration  "  Is  at 
times  desirable,  and  shoald  be  proTided  for  as 
pofectly  as  possible. 

Mr.  Lapham  recommends  a  4-lOihs  of  100^. 
I  have  often  thought  that  aneh  a  glass,  or  a 
halMnch  of  the  same  angle,  wonld  be  desirable, 
and,  as  a  haiury,  am  SHU  of  the  opinion.  It 
most  be  remembered  that  he  Twy  properiy 
roles  ont  the  item  of  cost;  irtdlo  on  the  other 
handlhaTcmadaitastodytoaToid  expense, 
where  my  opinion  has  been  solicited  In  the 
matter  of  sdectiott  of  oljetftiTes. 

Hr.  Lapham  recommends  a  certain  number 
of  low-angled  glasses,  all  others  to  be  of  the 
highest  angles,  and  of  the  best  qnalitj  and 
well  comcted.  Why  not  amend  this  by  insist- 
ing thatall  glasses  haTO  the  highest  attainable 
anglts?  selecting  of  inch  the  one  snitable  for 
the  work  in  hand. 

Again,  Mr.  Lapham  states  that  we  hare  no 
need  to  consider  obJeotlTes  of  lower  power 
than  the  half-inch  for  "  they  are  not  made  with 
angles  snfELciently  high  to  injure  penetra- 
tion.'' Here  is  InToWed  an  error  in  fact,  one 
quite  pardonable  too.  Not  long  since  a  Ger- 
man gentleman  remarked  to  the  writer  that  it 
seemed  to  him  that  when  the  London  opticians 
demonairaM  a  certain  optical  law,  smne  Yankee 
optician  would  be  Just  mean  enoogh  to  make 
an  obJeotiTc  that  would  upeet  the  whole  ar- 
rangement!   And  R  is  perforce  of  this  fad  that 


Mr.  Lapham  becomes  iuToWed  in  his  yeiy  par- 
donable error.  Now  I  have  in  my  possession  a 
2-3ds  of  the  Messrs.  Spencers  of  48^  apertore. 
They  have  lately  made  to  my  order  an  inch  of 
47°.  The  dear  dismeter  of  both  glasses  is 
about  the  same;  the  working  distance  of  the 
2-8ds  is  25-lOOths  of  an  inch,  while  that  of  the 
inch  is  but  18-lOOths  of  an  inch,  and  the 
••  ptnetration  "  of  the  latter  (so-<!alled)  is  less 
than  that  of  the  %Mm,  In  fact  the  penetration 
of  the  Inch  is  "  injured,"  as  compared  with  one 
of  3(P.  The  reader  will  notice  that  Hr.  Wen- 
ham's  pet  theory  gets  also  into  grief.  I  assure 
Mr.  Lapham  that  this  new  Inch  is  a  gloriooa 
glass,  penetration  or  no  penetration. 

Finally,  I  desire  to  extend  to  Mr.  Lapham 
personally  my  thanks  for  his  InstruetlTe  and 
interesting  article.  It  will  be  a  pleasure,  end, 
I  doubt  not,  profit  to  compare  notes  with  him, 
and.  In  the  words  of  my  Tcry  generous  oppon- 
nent,  Pro£  Hitchcock,  I  will  add  that  all  I  de- 
sire is  *'  the  facts."  Mr.  Lspham,  by  the  way,. 
will  be  pretty  sure  to  catch  it,  about  that  IW, 
from  Prof.  H.,  on  the  "Impossible"  and  th^ 
•'absurd." 

It  may  be  well  enough  to  add  that  my  flxit 
impulse  was  to  write  Mr.  T<apham  prlTstely  fis 
an  interchange  of  personal  experiences,  but  oa 
reflectiott  chose  this,  the  more  public  plan,, 
hoping  to  enlist  the  attention  of  others  in  the 
same  direction. 

J.  Edwaxds  Smthl 

BomoBopathh  BospUal  OoUegey  CUvdand^  d, 
June,  1878. 


■  •  ■ 
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■C  ike  Inftetlaae  DIeeaecs*  Oonwrae- 
heodiog  a  Disensiion  of  Oertain  Physical  fh^ 
nomena  in  Oounection  with  the  Aonte  Infectlonf 
Diseases.  By  0.  A.  Logan,  A.  M.,  M.  D.  Ghi- 
oago:  Jansea,  MoOlarg  A  Oo. 

This  is  not  a  Tery  large  book,  and  yet  it  would 
be  impossible,  in  anything  Uke  the  space  at  oar 
command,  to  give  a  synopsis  of  the  anthot^  Tlewt 
and  theories.  To  obtain  a  Ikir  statement  of  these, 
the  reader  mast  examiiie  the  book  itseH  The 
work  is  largely  taken  up  with  a  dlsenssion  of  the 
influenoe  of  cUmatie  conditions  and  physleftl  phe- 
nomena on  disease.  Besides  such  ordinary  inb- 
Jects  as  the  malarial  oharaeter  of  certsln  groandi, 
the  author  gives  his  Tiews  on  the  inflaenoe  of  toI- 
canos,  earth qnakes  and  similar  terrestrlsl  ph^ 
nomena.  The  author  spent,  recently,  fonr  yesn 
upon  the  west  coast  of  South  America,  In  an  of- 
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kiil  podtioii,  whleh  afforded  him  exoeptional 
tMiliuef  for  ttadj  and  researeh.  This  region  it 
tmatkMj  exempt  from  infeoUoiu  diwaaee,  and 
teutlioraitribalee  this  to  ite  remai^ble  phyt- 
inl  fMtnrM,  which  he  folly  deioribei  and  dit- 


TSAV8A0TZ0N8  OF  SOOPBTXBS. 

lon^It  vlD  aflbcd  as  great  pleatiiretopabUeh  notee 
rfkaTrvmoikMa  of  any  of  our  Mlerueeepiud  MoeleilM. 
Ik  teaid  Bvmm  at  oar  eonmaad  preclaiee  the  la- 
Mrtin  of  IflogthMied  aoeonute  of  mere  bortnaei  A*iUle. 
ffMtttialtotohe  dlatlnetly  aadcretood  that  theee 
RperatfvpablahedaereeeiTed  from  tbe  BteretMlei 
irihediftreiit8oeleilee,aiidthe  Jonrnal  le  not  to  be 
latliay  wlie  roeponelble  for  eay  etatemeute 


Soetetx— .A  regular 
■MtiDg  of  thii  iooiety  waa  held  on  the  eronlng 
tflpca  19,]lr.  J.D.  Hyatt,  the  preddant,in  the 

ifofrfbl  the  ninth  annval  report  of  the  lOoro- 
Nopieil  Sodety  of  Llrerpool  waa  reoetred,  alao 
fttpropinme  of  the  tenth  eeesion,  1878,  with  a 
bttff  boa  the  gon.  Seorotary  of  the  eooloty. 

HiiB.J.D.0ox,M.O.flromOhiOyWaa  elected  an 
wmij  member* 

Ateomipondlng  Secretary  reported  lome  eor- 
wpondoM  to  the  oommitteeon  poatal  lawi,  and 
■idt  hte  from  Dr.  Blaokham,  of  the  Donkirk 
Ihitty,  wUeh  indlndod  a  copy  of  a  latter  written 
li  Dr.Bhflkham  by  Hon.  J.  Pattenon  on  the  tame 

Ae  nentery  read  a  latter  fhnn  the  Aaeiatant 
hit  Mmtcr  at  Waahlngton,  J.  H.  Xarr  Biq.,  in 
Hiehheitatei  that  the  Poat  Office  Law  Depart- 
««ibid  dedded  earth  (diatomaceona)  to  be  nn- 
ariaUe  natter. 

AhttarwM  recetred  from  Mr.  0. L. Petioolaa, 
liiiioMod,  Ta^  prwaonting  to  the  iooiety  a  aeriea 
<tiUH  of  diatoma,  collected  in  Tariona  parte  of 
fttMBtiy. 

B.  Hdokoogk,  Becordbg  Secretary. 


Ai^nhr  meeting  of  the  New  Tork  Minroaoopioal 
*^  VM  held  on  the  evening  of  May  8^  Mr. 
XD.H7iit,thepreddentinthe  chair. 

^  Seoretuy  read  a  letter  from  W.  Webater 
^^^eHMd,  U.  D.,  of  Indianapolis,  Ind.,  aaking 
ttencittjtogiTeiUianotioa  to  a  National  Micro- 
|[^  OoDgreee  to  be  held  in  that  dty  one  week 
1^  ^  BMeting  of  the  Ameriean  Aaaodatlon 
v^tdnoeementof  adence  at  8t«Lonia.  On 
^i^ibeiotiuaon  wasaoo^ted,  and  the  aecre- 
"7  "M  nqoatted  to  state  that  the  sodety  wiU  be 
"PWieoted. 

Jl^tioD  of  dx  slides  waa  reoeiTcd  from  Dr.  a 
"^>  u  foOowi :  Long,  taberen^mis,  man ;  kid- 
*<^u^lld,  ehild;  tongoe  of  eatiiOected;  Uver, 


From  O.  I.  Whitehead,  leaTCs  of  sUtct  tree  from 
Oape  of  Qood  Hope. 

Mr.  F.  Habirshaw  was  elected  an  aotlTC  member, 
and  Dr.  A.  Mead  B  lw*rd«  an  aadooiate  member. 

The  Secretary  read  a  paper  on  sodety  work. 

A  committee  waa  appointed  to  arrange  excnr- 
dons  for  field  work  danng  the  coming  snmmer. 
B.  HnoKOOGK,  Becording  Secretary. 


nu;  stomach,  nonskal,  frog ;  inteatine, 


Aregnlar  meeting  was  held  on  the  cTeningof 
May  17,  the  preddent,  Mr.  S,  D.  Hyatt,  in  the 
chair. 

The  Secretary  read  a  paper,  "  A  Diacnaslon  of 
Angnkr  Apertnre,"  which  called  forth  some  die- 
cnsaion. 

B.  HnGHOooK,  Becording  Secretary. 


A  rsgnlar  meeting  of  thia  sodety  waa  held  on  the 
evening  of  June  7,  at  No.  64  West  Twenty-first 
street,  Preddent  Syatt  in  the  chair.  Dr.  Frank 
M.  Deema  waa  appointed  Secretary,  pro  fini,to 
serre  daring  the  abeenoe  of  the  Secretary.  The 
minutea  of  the  preceding  meeting  were  read  and 
approved. 

A  letter  waa  read  by  the  Gorreiponding  Secretaij 
fhMn  Dr.  A.  M.  Bi  wards,  thanking  the  aodetyfor 
hia  election  as  mi  associate  member. 

The  Oommittee  on  Booma  reported  progress. 
The  Oommittee  on  Field  Woric  reported  a  achednle 
of  fortnightly  appointments  for  the  Sommer,  a 
printed  copy  of  wiiich  waa  mailed  to  each  member*. 

The  paper  of  the  evening  waa  read  by  Prol.  A.  A» 
JalieD,on  '*Becent  Obaefvations  in  Microscopic 
Lithdogy.*  Beaides  hand  spedmana,  the  snl^Mi 
waa  iliostrated  by  niimeroas  slides,  beantifolly 
moonted,  to  show  the  liquid  cavltlea,  or  indodona^ 
in  certain  rocks  and  minerala.  The  thanks  of  the 
sodety  were  voted  to  Prof.  JoHen  for  his  exceed* 
ingliy  intereatiog  peper. 

There  being  no  other  bodncis,  the  meeting  ad- 
Jonmed* 

Fmaiix  M.  Dama,  M.  p.,  Seeretary j»t>  tern. 


A  regnlar  meeting  of  the  New  York  Mierosoopical 
Sodety  waa  held  on  the  evening  of  JnneSl,  ai 
N  *.  M  Weat  Twenty-first  strset,  the  Preddent,  Mr. 
J.  D.  Hyatt,  in  the  chair.  The  minntes  of  the  pre* 
ceding  meeting  were  read  and  approved. 

The  Oommittee  on  Field  Worii  reported  that  thigr 
had  mailed  a  copy  of  the  iidd  day  appointmenta  to 
each  member  of  the  Sodety.  The  committee  waa 
discharged  with  the  thanks  of  the  sodety.  It  waa 
moved  and  carried  that  when  the  sodety  adjonms. 
It  adjonm  to  meet  again  the  firat  Friday  In  Sep- 
tember. After  a  general  diacnssion  of  the  snlijcct 
of  snmmer  work,  the  meeting  adjonmed. 

FaAKz  M.  DxKKS.  M.  D.,  Secretary  pro  tern. 
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regular  meeting  of  tills  looiety  wm  held  at  the 
rooms  of  the  Aoadem j  of  Seienoes,  No.  988  Wabesh 
Atenue,  Ohloago,  on  Friday  oTAning,  liay  28, 1878. 
President  Henry  W.  Poller  in  ihe  chair.  8.  A. 
Briggs,  a  former  President  of  the  society  and  editor 
of  '*  The  Lens**  daring  the  time  of  its  pnbUoation, 
bat  now  residing  in  Florida,  was  present  as  a  Tisl- 
tor.  There  were  also  many  students  present  from 
'*  Bosh  Medical  OoUege**  and  flrom  the  **  Woman's 
Medical  College.**  After  the  ordlnay  routine  of 
business,  annoonoemants  of  donaiions,  etc.,  the 
President  hitrodoced  Dr.  L  N.  DanfortD,  who  read 
a  paper  on  '*  The  Ofaronlation  of  the  Notrient  Flold 
in  Animals  and  Plants.**  He  commenced  with  the 
simplest  forms,  and  by  the  aid  of  charts  and  well 
chosen  language,  dearly  explained  to  his  hearers 
the  gradually  inoreasiB^  complex  nature  of  the 
droulation  way  up  through  the  mammalia.  At  the 
close  of  his  remarks  the  audience  availed  them- 
selyes  of  the  opportunity  to  see  the  subject  of  the 
paper  in  its  liring  state.  Drs.  Danforth  and  Bell- 
fleld  each  showed  the  lung  of  a  liring  lW>g ;  while 
on  the  society's  stand  and  on  that  of  Mr.  B.  W. 
Thomas  was  a  frog  with  his  tongue  pinned  out 
in  good  shape  to  iUnsfcrata  Dr.  Danforth*s  remarks. 

Two  other  frogs  waited  patiently  for  a  chance  to 
exhibit  the  circulation  in  the  webs  of  their  feet,  but 
as  the  supply  of  frt)g  plates  run  short,  they  were 
obliged  to  content  themselTCS  with  sitting  still  and 
thinking  over  the  mutability  of  things  batraohian. 

Messrs.  Summers  and  Prof.  Bastin  showed  the 
circulation  in  obara,  while  Mr.  OolgroTo  used 
nitella  for  the  same  purpose.  Mr.  Atwood  bad  the 
larra  of  a  large  gnat,  and  Mr.  Langguth  showed 
some  human  blood.  Prof.  Bastin  called  attention 
to  a  slide  he  hid  prepared,  being  a  section  of  the 
stomach  of  a  frog ;  in  the  muscle  was  undoubted 
trichina;  some  members  couTcrsant  with  the  ap- 
pearance of  the  larra  of  the  gordiuswere  certain 
that  it  was  not  that,  and  there  is  no  doubt  but  what 
it  Is  the  genuine  trichina.  A  new  portable  stand 
made  by  Mr.  BuUooh  attracted  considerable  atten- 
tion and  favorable  comment. 

H.  F.  Atwood,  Secretary. 

Mmm  FmaeUoo  Mleroeevpleal  Society  ...The 
regular  meeting  of  the  Ban  Francisco  Microscopical 
Society  was  held  Thursday  CTening,  May  18,  Prasi- 
dent  Hyde  in  the  chair.  Many  members  were 
present,  and  gave  their  attention  to  three  notable 
matters  :  First,  a  donation  firom  Mr.  0.  Seller,  of 
Philadelphia,  of  tix  excellent  pathological  slides ; 
second,  a  donation  from  Mr.  MeMUe  Attwood  of 
22  rock  specimens,  illustrating  a  new  method  of 
preparing  the  same  for  determination,  and  24  slides 
of  sections  of  these  rooks ;  and  third,  a  paper  by 
Mr.  Attwood,  upon  the  microscopical  character- 
istics of  porphry.  This  paper  we  hope  to  give  at 
length  in  a  future  number. 


Sabscribers  who  hsTe  a  surplus  of  interestiiig  mi- 
orosoopic  material,  or  objects  in  any  department  of 
oaturu  SGienccL  wnioh  tney  wish  to  exobange,  mt? 
announce  It.  without  charge,  in  this  cdnnm.  Th« 
following  rues  must  be  obeerred:  1.  The  privilan 
of  announcing  an  exchange  Is  confined  to  nb- 
•oribers.  S.  Exgbaiiom  only  wHl  be  admittfld. 
Sales  must  be  relegated  to  the  adrertiilDg  de- 
partment. 8.  Bach  exchange  will  be  Undtedto 
three  lines,  and  must  be  legibly  written  on  a  mifu* 
ate  sup  of  pspfr  (not  embodied  In  a  letter).  Be 
oareAu  abonitbe  address. 

Slides  of  moss  perestome  Funaria  hygrometrica, 
for  any  good  object  or  material;  also  sUdee  of  Mined 
diatoms  for  other  named  ▼arieties.  Jos.  McEiy, 
24  Liberty  street,  Troy,  N.  T. 

For  exchange,  duster  cups  on  leaTCs  of  geiu- 
lum,  gooseberry  and  ranunculus.  E.  W.  Holwtr, 
Deoorah,  Iowa. 

Three  Wen  bam  compressoriams  for  a  Oox*i  leif- 
centering  torn-table  complete.  Geo.  A.  Mitchell, 
Hanorer,  N.  H. 

Marine  alge,  diatoms  in  situ  on  algs,  mnsd, 
hepotie«.  ferns,  lichens,  lyeopodiacee,  etc,  in  ex- 
change for  any  good  mounted  objects.  M.  A. 
Booth,  Longmeadow,  Mass. 

Wanted  for  a  choice  collection  of  mound  bmldet^i 
and  Indian  relics,  a  good  binocular  stttid.  AddreH 
BeT.  J.  D.  King,  Ohatham,  Mass. 

Wanted,  a  good  microscope  stand,  blnocoIlrpr^ 
ferred,  in  exchange  for  photograpnic  lenies.  N- 
Taylor,  678  Broadway,  Kew  York. 

Wanted,  a  microso9pe,  obiective,  or  aocenoir 
apparatus,  in  exchange  for  a  nrst-olass  giiltu*,  Wm. 
B.  Tiiton's  patent;  cost  HO.  H.  B.,  Box  869,  Wor- 
cester, Mass. 

Slides  of  the  sugar  mite,  amcsba  dUBueDi,  ud 
foraminifera^  in  exchange  for  good  material,  or  veQ 
mounted  slides  of  interest.  Clark  M.  SlUott,  Aa- 
bum,  N.  T. 

Laige  quantity  botanical  species  indicenoof  to 
this  section,  well  preserred,  to  exchange  for  ilmihr 
of  other  sections  of  U.  S.  H.  F.  Jaeger,  466  Bev- 
bom  ATcnue,  Ohloago,  HI. 

British  plants  and  blrd*s  eggs  for  American  ditto. 
J.  A.  Sanford,  289  Summit  afreet,  Toledo,  Ohio. 

First-class  Injections  and  stainlngs  of  tongne, 
UTcr,  kidney,  bladder.  Intestine,  stomach  and  brain 
of  rabbity  and  kidney  of  pig,  in  exchange  ftnr  veg^- 
table  stainiDgs,  insects,  etc.  J.  Eckstem,  Jr.,  IK 
Broadway,  Cincinnati,  O. 

Spines  of  Bnplectella  spedosa  (glass  ipoDge}; 
also  globular  sand  from  Great  Salt  uake,  for  other 

good  material.  J.  Qayler,  Bidgewood,  Bergen 
^onty,  N.  J.,  Box  104. 

Wanted,  a  good  Mdller*s  balsamed  proof  plate,  in 
exchange  for  a  Beck's  microscope  lamp.  U.  Wat- 
son, 81  Abom  street,  ProTidence,  B.  L 

Leares  with  stellate  hairs,  indndiog  the  beanti- 
fol  Oroton  elenthera,  Inm  the  Bahamas;  also  pdy- 
paries  showing  reproductlTe  capsules,  mounted  or 
unmounted,  for  exchange.  0.  0.  Merriman,  Roch- 
ester, N.  Y. 

Slides  of  com  smut,  spicules,  ind  lepldoptera 
scales  of  various  kinds,  in  exchange  for  other  veil 
mounted  objects;  transparent  and  for  low  poweri 
preferred.  Arthur  Hob  art,  Box  681,  Penn  lao, 
Yates  Oonnty,  N.  Y. 

Slides  of  human  lung  in  second  stage  otpo^- 
monia,for  other  pathological  specimens.  F«  W. 
Mercer,  M.  D.,  Southern  Hospital,  Anna,  HI 
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Trichinosis. 


Fiper  read  before  the  Oalhoaa  Oonnly  Medical 
Society,  by  Dr.  D.  0.  Hauxhorst. 


INGE  Prof.  Zenker 
made  his  admirable 
reeearohea  in  1860, 
triohinosiB  haa  been 
frequently  noted  in 
many  parte  of  this 
country  and  in  En- 
rope  as  an  epidemic, 
proving  fatal  to 
many  of  its  victims 
and  seriously  dis- 
abling many  others. 
It  was  Prof.  Zenker 
who  so  admirably  described  the  symptom- 
atology of  this  disease,  and  enabled  ns  to 
plaee  it  in  our  nosological  tables. 

Eor  many  years  it  has  been  known  that 
a  certain  microscopic  parasite  has  its  hab- 
itat in  the  muscle  of  the  hog;  but  it  had 
not  been  suspected  that  this  parasite  could 
live  after  having  been  taken  into  the  human 
stomach.  Prof.  Zenker's  discovery  that 
the  animals,  on  reaching  the  stomach,  are 
dissolved  out  of  their  cysts  by  the  gastric 
fluids,  and  that  they  pair  and  give  birth  to 
a  numerous  progeny,  which  make  their  way 
into  the  muscles,  producing  severe  local 
lesions  as  well  as  serious  general  symptoms, 


came  upon  the  medical  profession  almost  in 
the  character  of  a  sensation. 

In  some  cases  epidemics  of  trichinosis 
were  mistaken  for  cholera,  and  were  treated 
for  it;  in  other  cases  the  disease  was  sup- 
IK>sed  to  be  typhoid  fever.  One  author  goes 
BO  far  as  to  remark  that  trichinosis  has 
been  treated  ofteneras  one  of  these  diseases 
than  as  the  trichina  disease.  Every  year 
the  number  of  such  mistakes  decreases,  and 
there  is  at  the  present  day  no  excuse  for 
mistaking  this  serious  disease  for  any  other. 

The  patholofty  and  symptomatology  of 
trichinosis  is  so  well  given  by  Niemeyer, 
Flint  and  others,  that  I  shall  say  nothing 
upon  these  topics.  I  design  only  to  point 
out  some  of  the  most  available  methods  of 
examining  pork  for  the  parasite. 

If  it  be  desired  to  ascertain  if  the  flesh  of 
an  animal  contain  trichinn,  certain  muscles 
should  be  examined  first.  The  muscles 
about  the  loins  and  the  diaphragm  will  pre- 
sent them  in  greatest  numbers;  next  the 
intercostal  muscles  may  be  examined.  They 
are  often  very  numerous  in  the  deltoid 
and  in  the  muscles  of  the  eye. 

The  worm  penetrates  the  coats  of  the 
stomach  and  goes  directly  into  the  dia- 
phragm. To  the  muscles  of  the  loins  it 
passes  from  the  intestines  by  way  of  the 
mesentery.  Having  been  observed  in  mus- 
cles at  a  considerable  distance  from  its 
breeding  ground  in  the  stomach  and  intes- 
tines within  a  comparatively  short  period, 
as  in  the  orbital  muscles,  it  has  been  sng- 
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gested  that  this  paradte  penetrates  the  ooats 
of  the  blood  vessels,  and  is  swept  into  the 
most  distant  localities  by  the  oircolation.  I 
know  of  no  certain  evidence  that  this  is  the 
case.  When  once  within  the  muscle,  which 
seems  to  be  their  normal  habitat,  the 
trichinsB  make  their  way  between  the  fibres 
and  often  travel  long  distances.  Thus  it 
happens  that  as  they  approach  the  tendin- 
ons  attachments  of  the  mnsdes,  the  con- 
verging channels  between  the  fibres  bring 
great  numbers  of  them  into  a  very  limited 
space.  For  this  reason,  in  examining  a 
specimen  of  pork  the  extremities  of  the 
mosde  should  be  chosen.  I  have  often 
found  from  eight  to  twelve  thousand  in 
these  situations  in  one  cubic  inch. 

A  first  examination  for  trichinn  may  be 
made  with  the  naked  eye.  For  many  years 
certain  punctate  marks  had  been  occasion- 
ally  observed  in  the  muscles  in  dissecting 
rooms,  but  their  significance  was  not  under- 
stood; they  are  the  calcified  cysts  of  the 
trichina  spiralis.  They  are  best  observed, 
however,  by  means  of  a  lens  of  slight  mag- 
nifying power.  There  need  be  no  prepara- 
tion of  the  tissue,  except  to  make  a  section 
and  view  it  by  ordinary  direct  light.  On 
making  the  cut  a  certain  grating  sensation 
will  be  experienced,  providing  the  cysts 
have  been  calcified.  TriohinsB  may  exist  in 
uncalcified  cysts,  or  even  free  in  the  mus- 
cle; in  which  case  this  preliminary  examin- 
ation would  be  useless. 

For  a  first  examination  under  a  micro- 
scope use  a  one-inch  objective.  Place  a 
fine  piece  of  the  muscle  in  question  on  a 
glass  slide  in  a  drop  of  serum,  or  aqueous 
humor,  or  a  one  per  cent  solution  of  com- 
mon salt.  Teaze  out  the  fibres  and  separ- 
ate them  from  one  another  by  means  of  fine 
needles  set  in  sticks  for  bandies;  keep  the 
eye  all  the  while  on  the  work,  and  watch 
for  the  dim  outlines  of  the  worm.  Perhaps 
the  cyst  will  appear  first;  it  may  be  that 
your  manipulations  will  have  torn  the  cyst 
and  let  the  worm  out.  A  littie  dilute  hy- 
drochloric add  added  when  the  cyst  is  once 
discovered  will  decalcify  it  and  render  the 
parasite    visible     through   its   translucent 


walls.  When  the  tissue  is  well  displayed 
by  the  above  means,  a  thin  glaqs  cover 
should  be  placed  over  it;  the  focusing  will 
be  better  and  the  parts  more  distinct 
Judicious  pressure  on  the  cover  glass  may 
often  be  made  to  bring  the  trichinsB  into 
view  by  thinning  and  displacing  the  parts 
under  it.  It  is  often  an  aid  to  use  some 
staining  fluid — Beale's  carmine,  or  the 
h»matoxylin  fluid.  I  have  often  placed  a 
drop  of  this  fluid  at  the  edge  of  the  cover 
glass,  watching  the  field  while  it  made  its 
way  by  capillary  attraction  among  the  fibres 
of  the  tissue,  and  have  seen  the  outlines  of 
the  parasite  come  out  clearly  and  distinctly 
when  nothing  could  be  seen  before. 

The  examination  by  thin  sections  may  be 
practiced  with  advantage.  If  the  musde 
be  carefully  dried,  very  beautiful  sections 
may  be  made  with  a  sharp  razor  dipped  in 
dilute  alcohol  These  may  be  easily  han- 
dled with  a  camel's  hair  penciL  The  thin- 
nest should  be  placed  upon  a  slide  under  a 
cover  glass,  and  may  be  examined  directly 
in  staining  fluid  or  in  the  salt  solution. 
Excellent  sections  may  be  cut  from  frozen 
tissue  or  from  tissue  soaked  for  a  few  weeks 
in  strong  alcohol,  or  in  a  ten  per  cent  solu- 
tion of  bichromate  of  potash. 

It  is  often  of  great  advantage  in  seaxohing 
for  trichinsB  to  press  the  cover  glass  down 
with  the  point  of  a  needle,  forcing  the 
staining  fluid  out  from  among  the  fibres  of 
the  section,  and  then  to  relax  the  pressure, 
thus  permitting  the  fluid  to  return  in  nu- 
merous currents.  Bapid  alternations  of 
pressure  in  this  way  will  often  wash  away 
foreign  matters  and  reveal  the  presence  of 
the  parasite.  Sometimes  it  will  be  washed 
dear  of  the  cyst,  in  which  case  its  clear 
edges  contrast  sharply  with  the  rich  tints  of 
the  fluid.  Occasionally  a  happy  section 
will  have  been  made  in  such  manner  as  to 
reveal  the  trichinsa  as  soon  as  it  is  brought 
within  the  field  of  the  instrument,  and  with- 
out manipulation.  On  the  other  hand, 
several  sections  will  sometimes  yidd  no 
specimen,  even  after  most  careful  seratiny. 

In  general,  the  first  examination  of  a  sec- 
tion will  be  made  with  a  low  power.    If, 
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on  flweflfnng  the  eye  over  the  field,  any 
point  of  special  interest  presents  itself,  it 
may  be  examined  with  a  higher  power — a 
one-fonrtli  inch  objeotiye,  or  a  one-fifth 
inch. 

Some  of  these  sections  may  yield  very 
Uaantifnl  displays  of  moscolar  fibre,  and  if 
put  np  i>erznanently  may  be  objects  of  great 
interest,  as  weU  for  displaying  the  straoture 
of  the  tissae  as  for  the  parasite  contained  in 
ii  They  may  be  treated  with  alcohol,  and 
put  ap  permanently  in  Canada  balsam. 
Dammar  lac,  glycerine  jelly,  or  eyen  dilute 
glycerine,  make  very  excellent  presejrvative 
flaids  for  trichinse. — Detroit  Lancet. 


The    Presence    of    Elastic    Fibres    in 
Phthisical  Expectoration. 

SOKOIiOWSKI  and  Greiff  say  (Ikuisc?ie 
Med.  WochenschH/t,  Feb.  9,  16  and  23, 
1878,)  that  in  many  cases  of  phthisis,  when 
the  physical  signs  do  not  afford  satisfactory 
evidence  of  destruction  of  lung-tissue,  the 
demonstration  of  elastic  fibres  in  the  sputa 
becomes  of  great  diagnostic  and  prognostic 
importance.  The  authors  have  made  very 
numerous  observations  to  determine  how 
far  the  presence  of  elastic  fibres  in  the 
sputa  corresponds  to  the  data  of  physical 
examination,  in  respect  to  the  destruction 
of  the  pulmonary  tissue.  With  this  object 
they  have  followed  the  cases  of  seventy 
patients;  the  examinations  for  the  fibres 
have  been  made  by  two  methods,  fresh  and 
by  Fenwick's  process  slightly  modified,  the 
latter  being  generally  adopted. 

They  mixed  the  whole  of  the  sputa  with 
a  soda  solution  (1  of  liquor  sodse  to  2  of  dis- 
tilled water)  and  boiled  it  for  four  or  five 
minutes;  then  diluted  it  with  an  equal  quan- 
tity of  distilled  water,  poured  it  into  a  flat 
porcelain  vessel,  and  fished  out  the  particles 
suspended  in  the  water,  and  subjected  them 
to  microBOOpic  examination.  In  some 
oaaes  they  only  found  one  single  piece,  in 
others  many  dozen;  in  the  cases  where  so 
many  were  present,  the  physical  examina- 
tion also  showed  signs  of  great  destruction 
of  the  lung,  but  in  general  no  very  great 


importance  is  to  be  attached  to  the  number 
of  the  pieces.  Their  size  varies  as  much  as 
their  number;  in  one  case  of  gangrene  of 
the  lung  the  large  pieces  were  more  than  a 
millimeter  long;  but  in  general  they  were 
only  a  few  fractions  of  a  milHmeter.  In 
color,  the  boUed  fibres  were  yellowish- 
brown,  or  dark-brown  and  blackish.  Gen- 
erally the  fibres  assumed  the  structure  of  a 
reticulum,  but  very  rarely  as  well  marked  as 
Fenwick  figures  it;  the  color  is  so  distinct 
that  artificial  staining,  as  suggested  by  some 
(by  fuchsin,  as  recommended  by  Duval,)  is 
unnecessary.  There  are  frequently  fungus 
growths  of  sputa,  which  at  first  might  be 
confounded  with  the  fibres,  but  the  greater 
thickness  and  regularity  of  the  latter  indi- 
cate their  nature.  (The  authors  here  print 
a  tabulated  account  of  all  their  cases.) 

Of  the  seventy  patients  who  were  exam- 
ined, nineteen  belonged  to  the  stage  of 
breaking  down  of  the  lungs  with  marked 
hectic;  of  these  nineteen  cases  they  found 
elastic  fibres  in  eighteen;  in  two  they  found 
them  only  at  the  second  or  third  attempt, 
although  the  physical  signs  of  destruction 
were  present.  The  single  case,  in  which  in 
spite  of  two  examinations  they  failed  to 
find  any  fibres,  was  a  female  patient,  aged 
twenty,  with  great  destruction  of  the  left 
upper  lobe  and  marked  hectic;  further  in- 
vestigations were  made  impossible  by  the 
departure  of  the  patient.  In  another  of  the 
patients  of  this  group  they  found  fibres 
once  only  in  several  examinations.  In  one 
case  the  absence  of  the  fibres  corresponded 
to  temporary  improvement  and  freedom 
from  fever;  in  another  they  found  no  fibres 
at  their  second  examination,,  although  no 
improvement,  but  an  increase  of  hectic, 
existed.  From  their  cases  they  conclude 
that,  in  cases  of  phthisis  with  demonstrable 
breaking  down  and  decided  hectic,  fibres 
will  be  found,  if  not  in  one,  at  least  after 
several  examinations;  but  that  in  these 
cases  the  discovery  is  of  no  value,  as  the 
destruction  of  the  lung-tissue  is  otherwise 
sufficiently  proved. 

Of  eleven  cases  belonging  to  the  category 
of  chronic  phthisis  with  unmistakable  de- 
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stmotion  of  Inng  lissae,  bat  without  hectio, 
elastic  fibres  were  found  in  all,  bat  in  one 
of  these  they  were  only  found  at  the  seoond 
or  third  examination,  at  a  time  when  tem- 
porary fever  and  a  relapse  existed.  Here 
also  their  discovery  was  of  no  diagnostic 
yalne.  Bat  may  it  be  of  prognostic  valne, 
as  the  case  jost  referred  to  might  indicate? 
In  another  case,  in  spite  of  general  and 
local  improvement  (disappearance  of  the 
physical  signs  of  a  cavity),  elastic  fibres 
were  found  up  to  the  time  of  his  discharge, 
which  served  to  show  that,  in  spite  of  the 
apparent  improvement,  the  destrnctive  pro- 
cesses in  tbe  lungs  were  still  going  on. 

In  the  other  forty  cases  there  were  signs 
only  of  consolidation;  the  condition  of  all 
was  good,  and  without  fever,  with  two  ex- 
ceptions. In  the  first  case,  after  a  violent 
attack  of  pulmonary  hemorrhage,  diffase 
pneumonia  with  high  fever  supervened, 
which  terminated  in  death.  In  the  second 
case,  a  feverish  condition  developed  from 
time  to  time,  which  generally  accompanied 
htemoptysis.  Of  these  forty  patients  six- 
teen had  great  consolidation  of  one  or  both 
lungs;  of  these  sixteen  they  found  elastic 
fibres  in  twelve  cases;  in  four  cases  they 
found  none.  Of  these  four  cases  two  had 
great  consolidation  of  the  right  lower  lobe; 
in  the  other  two  the  consolidation  was  of 
very  old  date,  and  probably  was  already 
contracted.  Of  the  twelve  cases  in  which 
fibres  were  found,  in  one  case  they  were 
discovered  first  at  the  second,  in  another 
not  until  the  sixth  examination;  in  the  last 
patient  their  appearance  was  preceded  by 
several  days'  fever  and  dyspnoaa,  probably 
indicating  a  commencing  destruction  of  the 
infiltrated  parts.  In  seventy-five  per  cent, 
therefore,  of  their  oases  of  consolidation, 
they  found  these  fibres  present,  which,  they 
say,  shows  how  frequently  destruction  is 
going  on,  although  tbe  physical  signs  are 
those  of  consolidation  only.  In  such  cases, 
the  prognosis  must  always  be  made  with 
caution.  The  remaining  twenty-four  pa- 
tients had  only  very  slight  consolidation  in 
one  or  both  apices;  in  eight  cases,  or  one- 
third    of   the    whole  number,  the  elastic 


fibres  were  found;  in  the  other  two-thirda 
there  were  none.  Of  these  eight  caaes  some 
are  worth  recording  briefly. — Oincinnati 
Medical  News. 


The  New  ''Oil  Immersion''  Object-filass 
Constructed  by  Carl  Zeiss,  of  Jena. 

BY  the  courtesy  of  its  manufacturer,  this 
remarkable  lens  was  sent  me,  a  fort- 
night since,  that  I  might  carefully  examine 
it.  The  results  may  be  of  interest  to  those 
who  have  not  seen  the  lens,  and  the  state- 
ment of  them  is  due  te  the  industry  and 
skill  of  the  maker. 

The  lens  has  a  focal  length  of  one-eighth 
of  an  inch;  it  is  an  immersion,  but  the  fluid 
employed  is  the  oil  of  cedar  wood.  The 
object  of  this  is  that  the  fluid  placed  be- 
tween the  lens  and  the  covering  glass  of  the 
object  may  have  refractive  and  dispersive 
indices  as  nearly  as  possible  coincident  with 
those  of  crown  glass,  the  material  of  which 
the  covers  and  the  front  lens  are  composed. 
Ol.  ligni  cedri  is  the  liquid  that  has  been 
found  to  be  most  capable  of  meeting  these 
conditions;  and  by  its  use  the  covering 
glass,  thick  or  thin,  and  the  oil  and  lens, 
become  practically  one  homogeneous  whole; 
and  the  need  for  the  screw  collar  correction 
for  different  thicknesses  of  cover,  is  done 
away.  At  the  same  time,  and  by  the  same 
means,  a  large  and  efficient  angle  of  aper- 
ture is  secured.  Mr.  J.  W.  Stephenson, 
F.  B.  M.  S.,  suggested  to  Prof.  Abbe  this 
method,  and  Prof.  Abbe  and  Oarl  Zeifis 
have  together  produced  the  glass. 

As  a  piece  of  workmanship  it  ia  ex- 
tremely fine;  and  it  can  be  used  with  quite 
as  much  ease  as  an  ordinary  immersion  1-4 
inch  objective.  It  works  admirably  with 
Powell  &  Lealand's  ordinary  sub-stage  con- 
denser, with  Wenham's  refiex  illuminator, 
and  with  the  small  plano-convex  lens  which 
the  maker  sends  with  it  to  be  fastened  to 
the  under  surface  of  the  slide  with  the  oil 
of  cedar  wood.  But  I  have  also  secured 
admirable  results  with  the  illuminating 
lens  of  Powell  &  Lealand's  supplementary 
stage,  which  gives  entire  command  over  the 
angle  of  the  illuminating  ray. 
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The  spherioal  aberratioii  in  this  lens  is 
beaatifnlly  oorreoted,  the  field  being  per- 
fectly flat.  The  color  corrections  are,  so 
far  as  the  lens  goes,  equally  perfect;  bat  are 
somewhat  conditioned  by  the  dispersive 
power  of  the  oil,  which  can  be  modified 
readily,  and  for  which  Carl  Zeiss  provides. 
The  sharpness  and  brilliance  of  the  defini- 
tion which  this  lens  yields  is  absolutely  un- 
Boipassed,  in  my  experience;  and  it  has  a 
very  great  power  of  penetration. 

I  tested  it  with  a  series  of  tests  with 
which  I  have  proved  and  compared  the 
glasses  of  various  makers  in  England,  the 
Continent,  and  America,  for  some  years. 
Up  to  the  time  of  receiving  this  lens,  the 
1-8  inch  that  had  done  the  most  in  my 
hands,  was  one  of  the  "  new  formula"  lenses 
of  Powell  &  Lealand.  It  is  but  justice  to 
say  that  all  my  most  crucial  tests  were 
equally  mastered  by  the  lens  of  Oarl  Zeiss. 
I  have  not  been  able  to  do  more  with  it 
than  with  the  English  glass,  but  the  same  re- 
sults can  be  accomplished  much  more  readily. 
The  correction  has  to  be  brought  into  oper- 
ation, and  careful  adjustment  made,  to  get 
the  finest  result  with  the  English  lens;  but 
the  German  glass  has  simply  to  be  brought 
into  focus,  and  the  best  result  is  before  the 
observer,  provided  that  the  light  has  been 
adjusted  in  the  most  efficient  manner.  It 
is  true  that  for  sharp  and  perfect  definition 
we  must  be  careful  to  adjust  the  length  of 
the  drawtube;  in  working  this  lens  there  is 
much  need  of  attention  to  this  matter;  and 
speaking  from  a  practical  point  of  view,  it 
takes  the  place,  in  securing  crisp  definition, 
of  the  screw-collar  adjustment,  although  of 
course  much  easier  of  application.  But  it 
is  so  easy  to  work  the  lens  with  fine  results 
on  the  more  delicate  tests,  that  I  think  that 
those  who  make  the  resolution  of  these 
their  primary  object  in  the  possession  of  a 
microscope,  can  scarcely  fail  in  securing 
their  utmost  desire.  It  is  a  glass  pre-emin- 
ently suited  for  the  resolution  of  difficult 
lined  or  beaded  objects. 

I  have  in  my  cabinet  several  f  rustules  of 
Navicula  rJiomboides  (N.  crasinnervis)  which 
I  cannot  fully  resolve  with  Powell  &  Lea- 


land's  new  formula  1-12  inch  objective.  But 
all  that  I  can  resolve  with  the  English  181 
have  resolved  with  the  German  glass.  Am- 
phipleura  pellucida  is  easily  resolved  into 
delicate  beads  when  the  frustules  are  mod- 
erately coarse;  and  almost  any  that  can  be 
met  with  are  resolvable  into  Unes;  and  this 
when  these  diatoms  are  mounted  in  balsam. 
And  the  highest  eye-pieces  made  may  be 
used  without  any  practical  detriment  to  the 
image,  although,  of  course,  with  a  reduced 
sharpness  of  the  definition. 

On  the  whole,  I  think  it  in  many  senses 
the  finest  lens,  of  its  power,  that  I  have 
ever  seen;  and  in  every  sense  it  is  an  admir- 
able acquisition. 

But  it  is  a  fact  that  even  water  immer- 
sion lenses  are  of  very  limited  service  in 
observations  continuously  conducted  upon 
minute  living  organisms  in  fluid.  We  may 
gladly  call  in  their  aid  in  the  determination 
of  a  delicate  change  of  form,  or  in  the  more 
perfect  detection  and  definition  of  an  ob- 
scure point  of  structure;  but  for  steady  and 
constant  work  we  are  bound  to  avoid  them, 
for  the  fluid  under  the  delicate  cover  is  in 
danger  every  moment  of  being  "flooded,"  by 
coming  into  contact  with  the  water  on  the 
top  of  the  cover,  and  between  it  and  the 
lens;  because  the  movements  of  the  organ- 
ism have  to  be  counteracted  by  the  move- 
ments of  the  mechanical  stage,  in  order  to 
keep  any  form  that  may  be  studied  in  view 
constantly.  But  this  opens  to  us  the  possi- 
bility of  going  to  the  edge  of  the  cover  at 
any  moment;  and  thus,  by  the  mingling  of 
the  fluids,  rendering  the  observation  void. 
This,  of  course,  will  apply  still  more  fuUy 
when,  as  in  the  case  of  the  valuable  glass  of 
Zeiss,  the  immersion  fluid  is  an  essential 
oil. 

Happily,  it  is  only  in  special  cases  that 
the  greater  analyzing  power,  combined  with 
larger  working  distance,  which  is  possessed 
by  immersion  lenses,  is  required.  It  is  in 
the  earlier  study  of  an  organism,  and  be- 
fore continuous  work  upon  it  has  begun. 
And  even  if  it  be  not,  in  the  majority  of 
cases,  a  first-class  dry  English  lens  of  a 
higher   magnifying    power,    if    efficiently 
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nsed,    aooomplishes   ail   that  is  required. 
Henoe  the  fine  "  new  formula"  lensee,  dry, 


not  serve  us.    And  this,  of  course,  has  a 
wider  application.    But  this  may  be  over- 


(also  provided  with  fronts  to  be  used  as  im- !  come  by  coating  the  edge  with  sheUao  yar- 
mersion  lenses),  are  as  yet  an  unsurpassed  i  nish,  which  the  oil  does  not  dissolve;  only 
boon  for  this  special  class  of  work.    And  i  this  is  extremely  brittle,  and  is  not  to  be 


certainly  it  is  one  which,  in  relation  to  bi- 
ology, has  a  most  important  future.  I 
know,  of  course,  that  the  optician  has  irre- 


depended  on.  But  it  is  further  necessary, 
in  using  this  lens,  that  the  objects  should 
be  mounted  in  balsam,  or  some  other  fluid 


sistible  limitations  to  deal  with;  but  the  i  with  an  equal  refractive  index.  The  major- 
"  new  formula  "  dry  lenses  I  have  referred  I  ity  of  dry  mounted  objects  are  by  no  means 
to,  prove,  in  comparison  with  the  preceding  better  shown  by  this  lens  than  by  an  ordi- 
lenses  made  by  the  same  firm,  that  the  dry  nary  immersion  lens.    But  this   may  be 


lens  was  capable  of  most  serviceable  im- 
provement The  same  applies  to  a  l-35th 
inch  lens,  made  recently  at  my  request  by 


overcome  if  the  objects,  such  as  frustulee  of 
diatoms,  be  "  burnt "  on  to  the  cover.  This 
intimately  unites  the  crown  glass  cover  and 


the  same  skilful  makers.    Abi  an  analytical !  the  object,  making  them  practically  one. 
optical  instrument,  it  is  possessed  of  ca- !  If  this  be  not  done,  the  ray  coming  from 


pacities  far  greater  than  are  represented  by 
its  mere  increase  of  magnifying  power  over 
the  l-26th  inch  objective  by  the  same 
makers,  and  equally  so  in  relation  to  their 
l-50ths  of  mx  or  seven  years  ago,  when  the 
superior  magnifying  power  of  the  latter  is 
considered.  And  yet  the  l-25th  inch  and 
the  l-50th  inch  to  which  I  refer,  were  ad- 
mirable glasses,  and  have  done  excellent 
service.  What  is  important,  therefore,  is 
that  the  larger  demand  for  lenses  that  will 
resolve  readily  difficult  lined  and  beaded  i 
objects,  which  can  certainly  be  best  done, 
all  things  being  equal,  with  immersion 
lenses;  and  to  the  improved  manufacture  of 
which  Oarl  Zeiss'  oil  immersion  gives  ap- 
parently a  new  departure,  should  not  lead 
the  best  opticians  in  England,  the  Conti- 
nent, and  America,  to  abandon  efforts  for 
the  still  greater  improvement  of  their  dry 
lenses.  They  are  of  the  greatest  value  to 
the  practical  biologist,  working  amidst  the 
minutest  living  things  in  nature,  and  from 
the  study  of  which  so  much  may  be  antici- 
pated. 

There  is  another  feature  in  the  use  of 
this  lens  which  is  a  drawback.  The  essen- 
tial oil  is  a  solvent  of  most  of  the  varnishes 
and  gums  used  in  mounting  and  finishing 
microscopical  slides,  and  consequently 
some  of  our  cherished  tests — ^placed  near 
the  edge  of  the  cover,  and  which  we  have 
been  in  the  habit  of  using  for  years,  will 


the  object  has  to  enter  air  before  passing 
into  the  lens,  so  neutralizing  the  special 
properties  of  the  glass.  But  here  again  the 
^ecto/ objects — used,  for  example,  as  tests— 
and  obtained  as  the  result  of  years  of  care- 
ful selection,  are  of  no  avaiL 

But  this  glass  will  be  of  great  value  in 
the  study  of  rock  structures,  etc.,  because 
the  oil  will  render  them  transparent  without 
special  polishing;  and  its  great  working 
distance  will,  in  such  work,  be  a  great  boon. 

It  may  perhaps  be  right  to  note  that  this 
lens,  although  not  provided  with  the  com- 
plex arrangement  of  ''screw-collar  adjost- 
ment,'*  and  although  only  ''immersion,"  is 
higher  in  price  than  the  most  cosily  l-8th 
by  any  English  maker,  although  the  latter 
lens  may  have  the  screw-ooUar  correction, 
and  be  both  immersion  and  dry. 

W.  H.   Daiojnoeb. 
8L  James*  Paraonage,  WooUon,  Liverpool,  May  1. 
•  m  • 

Canada  Balsam  Microscopes. 

11HE  artide  on  penny  microscopes  in  the 
-  first  number  of  this  journal  was  quite 
interesting  to  me,  recalling  to  mind  the 
balsam  lenses  I  have  made  in  times  past 
Of  course  these  cheap  lenses  can  not  be 
used  for  scientific  purposes,  nor  their  per- 
formance be  depended  on  for  accurate 
work,  nevertheless  they  may  be  made  very 
instructive  and  entertaining,  and  with  a 
good  book,  such  as  Bev.  Wood's  "Ck)mmon 
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Objects  of  the  MioroBcope/'  or  Lankester's 
"  Half  Hours  with  the  Microscope,"  almost 
an  J  person  can  learn  enough  to  pay  for  the 
troable  of  making  the  miorosoope  and  the 
monej  expended  for  the  book. 

Abont  two  years  ago — it  was  before  the 
samxner  of  1876—1  made  and  experimented 
with  some  of  these  balsam  lenses.  I  found 
it  difficult  to  make  a  lower  power  than 
twenty  diameters,  with  good  definition,  but 
the  higher  powers  were  much  more  easily 
made  and  gaye  far  better  results,  but  they 
had  a  very  short  working  distance  and  were 
hard  to  use  on  that  account.  I  used  a  piU 
box  with  a  hole  in  both  bottom  and  cover. 
Over  the  bottom  (outside)  was  a  thin  piece 
of  mica;  on  this  mica,  inside  of  the  box, 
^M  a  very  small  drop  of  balsam.  For  a 
diaphragm  I  used  a  piece  of  black  tissue 
paper  with  a  pin  hole  in  it;  this  was 
gnmmed  on  the  outside  of  the  mica — the 
hole  coming  under  the  lens — and  the  edges 
turned  down  around  the  box,  which  was 
then  covered  with  gilt  paper.  It  then  pre- 
sented a  very  neat  appearance. 

The  highest  power  I  ever  made,  was  800 
diameters,  and  it  had  working  distance 
enough  to  use  No.  1  covers.  I  used  to  take 
considerable  pleasure  in  "fighting  "  these 
balsam  microscopes  against  cheap  non- 
achromatic  compound  microscopes,  such  as 
Qaeen's  and  McAllister's  "  Household  "  etc. 
The  balsam  lenses  would  usually  beat! 

This  morning  I  came  across  a  box  con- 
taining four  of  these  balsam  microscopes, 
among  them  was  the  one  magnifying  three 
hnndred  diameters.  I  took  a  slide  of 
Stauroneis  Phcenioenleron  from  my  cabinet* 
and  was  surprised  to  see  how  plainly  I 
coold  see  them.  I  got  a  glimpse  of  the 
lines  but  they  did  not  show  very  plainly 
nntU  I  moved  my  hand  so  that  sunlight 
conld  strike  them,  when,  to  my  surprise,  I 
flaw  them  dearly  and  beautifully  resolved. 
These  lines  number  about  84,000  to  an  inch. 

So  much  for  balsam  lenses.  If  any  of 
the  readers  of  thia  journal  experiment  in 
this  direotiony  I  should  be  pleased  to  hear 
what  snooess  they  have.— ^fisn  F.  Moore  in 
Yofmg  Scieniisi. 


On  Preparing  and  Mounting  Leaves  and 
Other  Parts  of  Plants  to  Show  the 
Crystals  in  Situ. 

BY  W.  H.   HAMMOND, 

T^YEB  since  I  first  began  to  use  the  mi- 
■^  crosoope,  plant  crystals  have  been  ob- 
jects of  interest  to  me,  not  only  on  account 
of  their  g^reat  beauty  as  **  objects,"  especi- 
ally with  the  polariscope,  but  also  because 
they  open  a  new  and  comparatively  unex- 
plored region  of  phytotomy;  in  faot^  ex- 
cept in  Professor  Gulliver's  writings,  they 
are  hardly  mentioned,  or  very  sununarily 
dealt  with  by  other  botanical  writers.  At 
first  I  used  to  be  content  with  a  sight  of 
them  after  boiling  and  mashing  parts  of 
plants,  but  I  soon  became  dissatisfied  with 
this  method,  and  began  to  look  about  for 
some  means  of  examining  the  crystals  just 
as  they  grew  in  the  different  plants;  for- 
tunately I  happened  to  look  at  a  back  num- 
ber of  Scienoe  Gossip  (January,  1875,)  and 
came  across  a  paper  by  the  late  Dr.  Beatty, 
<*0n  Decoloring  and  Staining  Vegetable 
Tissues  for  Microscopic  Examination;" 
other  papers,  by  Dr.  Beatty,  came  out 
afterwards,  and  I  gathered  many  valuable 
hints  from  them  on  the  subject.    . 

I  am  often  asked  how  my  preparations 
are  made,  so  I  will  describe  my  process  of 
preparing  and  mounting,  for  the  benefit  of 
other  workers  with  the  microscope,  who 
are  interested  in  these  beautiful,  but  much 
neglected,  marvels. 

The  first  thing  to  be  done  is  to  get  the 
bleaching  solution,  and  this  may  be  very 
easily  prepared  as  follows  :— Equal  weights 
(say  four  ounces)  of  chlorinated  lime  and 
common  washing  soda,  both  in  fine  powder, 
are  put  in  a  half -gallon  bottle  of  cold  water, 
and  well  shaken  together,  then  left  to  stand 
till  the  fiuid  is  quite  dear;  this  is  poured  off 
gently  into  another  bottle,  and  a  strong 
solution  of  washing  soda  added  as  long  as 
a  white  powder  is  thrown  down.  The  mix- 
ture is  again  left  till  clear,  and  then  poured 
off;  thia  is  the  bleaching  fiuid.  The  origi- 
nal substances  in  the  first  1>ottle  may  be 
again  treated  with  cold  water.    Leaves  and 
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other  tissaes  are  kept  in  this  fluid  till 
bleached  and  aemi-transparent;  large  or 
thick  leaves  Bhoold  be  oat  np  into  small 
pieces.  I  find  the  smalls  round  night-light 
glasses,  which  may  be  bought  for  a  penny 
each,  are  very  convenient  for  bleaching  the 
tissues  in,  and  also  for  the  dyeing  and  sub- 
sequent soakings,  covering  Uiem  over  with 
pieces  of  glass  to  keep  out  the  dust  It  is 
not  always  convenient  to  prepare  and 
mount  leaves  directly  they  are  gathered, 
so  I  always  cany  with  me  a  small  account- 
book,  interleaved  with  blotting  paper,  and 
with  an  elastic  band  round  it;  leaves  are 
put  into  this  when  gathered,  and  by  carry- 
ing it  in  the  breast-pocket  of  the  coat,  they 
are  soon  dried  by  the  warmth  of  the  body; 
in  the  summer  time  several  books  full  of 
leaves  are  collected,  ready  for  the  long 
winter  evenings.  Dried  leaves  will  bleach 
sooner  than  fresh  gathered  ones. 

Having  bleached  some  leaves  (the  time  it 
takes  to  do  this  varying  much),  they  must 
be  well  washed  in  warm  water  in  basins  or 
pie-dishes,  changing  the  water  often  for 
about  two  days,  and  brushing  the  tissues 
with  soft  camel-hair  brashes.  I  often  And 
it  of  use  to  put  the  plant  tissues  into  acetic 
add  and  water  for  about  a  minute  before 
the  final  washing,  but  adds  must  be  very 
cautiously  used,  or  the  crystals  may  be  dis- 
solved. 

The  leaves  or  tissues  are  then  ready  to  go 
into  dther  of  the  following  dyes: — 

The  carmine  dye  is  prepared  partly  ac- 
cording to  Dr.  Beales's  formula,  viz:  Gar- 
mine,  20  grains;  strong  liquor  anmionin,  i 
dram;  pure  water,  4  ounces. 

The  carmine  is  heated  in  a  test  tube  with 
the  ammonia  till  dissolved,  and  then  added 
to  the  water  in  a  bottle  and  well  shaken, 
and  left  to  settle  or  be  Altered.  The  dye 
should  smell  strongly  ammoniacaL  Sec- 
tions are  soon  dyed  in  the  above,  but 
leaves  take  several  days,  or  a  week  or  more. 
Sections  of  the  India-rubber  plant  leaf,  or 
of  the  common  fig,  dyed  in  carmine,  will 
show  the  stalked  crystals,  called  cystoliths, 
very  nicely;  pieces  of  the  leaves  of  the  fig, 
hop,  netlle,  wall-pellitory,  or   wyoh  elm. 


dyed,  will  show  the  cystoliths  when  viewed 
from  above  or  below.  I  generally  mount 
two  leaves  or  pieces  on  the  same  dide,  one 
with  the  superior  and  one  with  the  inferior 
surface  uppermost. 

The  logwood  dye  is  prepared  according 
to  the  prescription  in  Rutherford's  <*  His- 
tology." 

A.  Make  a  saturated  solution  of  calciom 
chloride  in  70  per  cent  alcohol,  and  then 
add  alum  to  saturation. 

B.  A  saturated  solution  of  alum  in  70  per 
cent  aloohoL 

0.  Add  A  to  B  in  the  proportion  of  one 
todght 

D.  A  bardy  alkaline  saturated  solution 
of  logwood  in  water. 

Add  D  to  0  till  a  deep  violet-colored  dye 
is  obtained. 

I  make  D  by  boiling  logwood  chips  with 
water  and  a  very  little  potash;  then  filter- 
ing. 

I  generally  use  methylated  spirit  where 
alcohol  is  recommended. 

The  leaves  and  tissues  may  be  immersed 
in  either  of  the  above  dyes,  straight  from 
the  last  wash-water,  and  will  be  dyed  in 
either  in  about  the  same  time.  TisBues 
when  dyed  must  be  put  into  dean  water, 
then,  if  dyed  with  carmine,  into  acetic  acid 
and  water  for  a  minute;  if  dyed  with  log- 
wood they  must  be  put  into  alum  and 
water,  they  must  then  be  put  into  two 
changes  of  dean  water  and  brushed  with 
soft  brushes.  The  remaining  operations 
will  be  described  further  on. 

I  also  use  a  blue  dye  made  by  pouring  six 
or  eight  drops  of  Judson*s  aniline  blue  into 
an  ounce  of  methylated  spirit,  shaking  and 
filtering.  Leaves  and  sections  to  be  dyed 
in  this  must  be  soaked  in  methylated  spirit 
for  about  a  day  after  being  taken  out  of  the 
last  wash-water.  After  dyeing  they  most 
be  washed  and  brushed  in  methylated 
spirit  Leaves  generally  require  to  be  kept 
in  this  dye  for  about  a  week.  Leaves  and 
stetions  after  undergoing  these  operations 
may  dther  be  mounted  in  Deane*s  gelatine 
medium,  or  in  dammar  or  balsam  dissolved 
in  benzole.    I  like  to  have  specimens  of 
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the  same  kind  of  leaves  dyed  in  all  three 
oolon  and  mounted  both  ways,  or  only  the 
bine-dyed  ones  mounted  in  balsam  or  dam- 
mar. 

Leaves  or  seotions,  which  are  to  he 
mounted  in  Deane's  medium,  should,  after 
the  final  washing,  after  dyeing,  be  put 
into  the  following  solution  as  recommended 
by  Mr.  Deane,  for  two  days:  Kectified 
spirit,  1^  ounces;  pure  water,  1^  ounces; 
pnre  glycerine,  5  drams. 

Take  the  tissues  out  of  the  above  fluid, 
<lrain  off  as  much  as  possible  and  mount  in 
the  medium.  I  prefer  this  way  of  mount- 
ing for  most  leaves  and  other  tissues,  for 
this  reason,  it  does  not  make  them  so  very 
transparent  as  dammar  or  balsam  does,  and 
generally  every  cell-wall  is  distinctly  seen, 
the  crystals  in  the  cells,  the  hairs,  and 
every  other  part  of  the  leaf. 

Leaves  to  be  mounted  in  dammar  or  bal- 
sam should  be  thoroughly  dried  from  the 
laat  washing,  after  dyeing;  this  is  best  done 
by  putting  them  into  one  of  the  before- 
mentioned  interleaved  books,  and  carrying 
in  the  pooket  for  a  day  or  two.  When 
tiioroughly  dry  take  them  out  and  put  them 
into  a  smaU  wide-mouthed  bottle,  pour 
over  them  benzine  enough  to  cover  them, 
and  cork  up  tightly  till  perfectly  trans- 
parent When  ready  to  mount,  take  the 
leaves  out  of  the  benzine,  drain,  but  do  not 
dry  them,  and  mount  quickly  in  balsam  or 
dammar  dissolved  in  benzine  (benzine 
collas  is  the  best  benzine  to  use).  Leaves 
mounted  in  this  way  are  beautiful  objects 
for  the  micro-polariscope,  if  they  contain 
crystals  or  have  hairs  upon  them,  but  they 
are  nearly  always  so  transparent  that  the 
oell-walls  are  quite  obliterated. 

Gk)od  leaves  to  experiment  upon,  for 
sphseraphides,  are  chickweed,  mercury, 
wild  strawberry,  and  many  of  therosacese. 

For  long  crystal  prisms — the  outer  skin  of 
the  g^dioluB  bulb,  onion,  shalot,  and  garlic. 

For  short  prismatic  crystals— Clover,  san- 
foin,  beech,  and  trefoiL 

For  true  raphides—Squill  bulb,  hya- 
cinth, blue  bell,  lemna  trisulca,  balsams, 
willow  herbs,  fuchsias,  and  arums. 


CystolUha,  —  Leaves  containing  these 
should  not  be  mounted  in  balsam  or  dam- 
mar, as  they  do  not  polarize,  and  are  gener- 
ally rendered  quite  invisible  by  this  way  of 
mounting. 

No  one  need  be  afraid  of  not  being  able 
to  procure  specimens,  for  I  believe  the 
greater  part  of  our  plants  contain  crystals 
of  one  kind  or  other;  they  may  be  well  and 
easily  studied  by  mounting  in  Deane's  me- 
dium after  preparing  and  dyeing;  they  may 
also  often  be  very  well  seen  by  simply 
bleaching,  washing,  and  examining  in 
water.  And  I  may  add  that  the  crystals 
afford  an  abundance  of  beautiful  materials 
for  the  microscope,  and  that  the  more  they 
are  studied  the  more  they  will  be  ad- 
mired. Their  taxonomic  and  physiological 
significance,  too,  is  an  important  subject  for 
further  research,  concerning  which,  Pro- 
fessor Gulliver  has  given  the  results  of 
extensive  observations.  He  recommends- 
boiling  the  plant  tissues  in  a  solution  of 
caustic  potash;  this  is  an  easy  way  of  ex- 
posing some  crystals  and  their  cells,  though 
by  no  means  so  effectual  in  the  preparation 
of  beautiful  and  instructive  slides,  as  the 
methods  which  I  have  attempted  to  de- 
scribe.— Science  Gossip, 


•  •  • 


How  to  Make  an  Aquarium  of  Micro- 
scopic Objects. 

TATTTC  with  you  a  small  tin  pail  down  to 
the  seaside,  and  fill  it  full  of  pure 
salt  water.  Walk  along  on  the  sunny  side 
of  some  creek  or  inlet,  until  you  come  to  a 
spot  where  eel-grass  or  sea-weed  is  growing 
luxuriantly.  Place  your  pail  of  water  down 
beside  you,  and  in  it  wash  carefully  a  quan- 
tity of  the  eel-grass  or  sea-weed.  Bepeat 
this  operation  several  times  at  different 
places,  being  careful  not  to  soil  the  water 
with  mud.  Now  put  into  your  pail  a  pebble 
with  a  choice  bit  of  sea-weed  attached  to  it, 
and  you  have  all  the  material  necessary  for 
your  aquarium.  Take  it  home,  and  pour 
the  water  into  a  small  glass  phial,  drop 
carefully  into  it  the  stone  with  the  sea- 
seed  growing  upon  it;  then,  after  covering 
the  mouth  of  the  bottle  with  muslin  to 
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ezdade  dnst,  plaoe  it  in  a  soimy  window, 
and  in  a  few  weeks  yon  will  be  astoniflhed 
at  the  resnlt.  The  sea-weed  will  have  shot 
ont  little  delicate  branches  through  the 
water,  which  will  remain  perfectly  pure  and 
transparent  for  months,  while  eyezy  drop 
of  it  will  contain  .many  living  objects  of 
different  varieties  that  will  increase  and 
multiply  to  a  wonderful  extent,  and  will  be 
ready  at  all  times  to  be  admired  under  the 
microscope. 

As  the  water  in  the  phial  evaporates,  it 
will  be  necessary  to  add  fresh  to  it  By 
adding  salt  water,  it  is  evident  the  whole 
would  soon  become  too  salt  to  sustain  life. 
Young  ScientisL 


Wide-Angled  Objectives  for  Purposes  of 
Natural  History. 

THE  following  letter  from  Dr.  Dallinger 
has  been  frequently  referred  to  by 
writers  on  microscopy,  and  it  contains  so 
much  valuable  information,  bearing  directly 
on  a  subject  which  is  at  present  deservedly 
attracting  a  great  deal  of  attention,  that  we 
feel  compelled  to  give  it  a  prominent  place 
in  the  journal.  Dr.  Dallinger's  observa- 
tions on  the  life  history  of  the  monads,  car- 
ried out  in  conjunction  with  Mr.  Drysdale, 
are  acknowledged  on  all  hands  to  be  models 
of  thorough  microscopical  work.  Under 
these  circumstances  our  readers  will  forgive 
any  merely  personal  matters  which  may  be 
contained  in  the  letter.  It  is  proper  to  add 
that  we  have  Dr.  Dallinger's  direct  permis- 
sion to  publish  it: 

IiiVEBPOOi<,  June  22,  1876. 

I  have  been  unexpectedly  delayed  in 
completing  the  statement  of  my  opinion  of 
the  Tolles  1-4  and  1-8  object  glasses,  and 
hasten  to  do  so  now. 

At  the  outset,  I  have  no  hesitation  in 
pladng  them  amongst  the  very  finest 
glasses  produced  up  to  this  time.  I  have 
had,  during  the  past  3  or  4  years,  a  large 
number  of  lenses,  of  English,  (Continental 
and  AtMrioan^  in  my  hands  for  examin- 
ation and  comparison.  Only,  in  my  judg- 
ment, a  small  proportion  of  them  approach 


the  standard  reached  by  the  lenses  in  qaes- 
tion. 

The  following  summary  of  the  detail^ 
may  be  of  interest  to  you. 

I  did  not  make  the  critical  examination 
of  the  angle  of  aperture  in  Tolles'  lenses, 
but  from  rough  observation  they  were  qnite 
equal  in  this  respect  to  the  1-4  and  1-8  of 
Powell  k  Lealand,  made  on  their  new  for- 
mula in  1875.  I  therefore  determined  that 
ail  comparisons  of  results  should  be  between 
these  pairs  of  glasses  respectively;  and  I  do 
not  hesitate  to  say  that  as  high-an^ed 
glasses,  the  two  English  ones  had  hitherto 
surpassed  any  others  with  which  I  com- 
pared them. 

The  list  of  objects  I  employed  were  the 
careful  selection  of  many  years.  They  had 
been  constantly  used  for  the  same  parpose^ 
and  consequently  no  doubt  existed  as  to  the 
result  in  any  case  to  be  expected. 

The  chromatic  corrections  of  the  Amer- 
ican lenses  I  found  to  be  as  perfect  as  ooold 
be  desired,  but  the  corrections  for  spherical 
aberration  were  not  as  good  as  in  the  P.  t 
L.  lenses,  and  consequently  when  the  5tb 
and  6th  eye-pieces  of  P.  &  L.*s  series  were 
used,  the  results  with  Tolles'  glasses  were 
not  as  good,  and  this  was  the  same  whether 
the  illumination  and  general  arrangemento 
remained  the  same  for  both  glasses  of  the 
same  power  respectively,  or  whether  all  the 
arrangements  were  especially  made  for  each 
glass  separately. 

But,  having  said  so  much,  I  have,  except 
in  one  special  matter,  little  else  to  say  as  to 
the  difference  between  these  sets  of  lenses. 

The  results,  in  daylight,  without  the  nse 
of  any  sub-stage  apparatus,  save  the  mirror 
or  prism,  were  identical.  A  very  fine  Nat. 
rhomboideSf  which  had  resisted  every  glass 
except  one  of  P,  A  L,8 finest  l'19th  obJet^teSr 
until  I  received  their  new  l-8th,  was  re- 
solved with  equal  ease  and  perfection  hj 
both  the  English  and  American  l-Sths,  bat 
the  area  of  the  f rustule  resolved  was  slightly 
larger  in  the  former.  A  slightly  coarser 
N.  rJiamboides  was  resolved  in  the  same  way 
by  the  two  l-4ths.  The  results  were  al>so- 
lutely  undistinguishable. 
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With  P.  &  L.'b  sub-stage  condenser  and 
lamplight,  the  results  were  equally  satisfao- 
toiy.  An  extremely  fine  form  of  N.  rhom- 
boides,  a  selection  indeed  of  the  finest  and 
most  diffioolt  set  of  German  and  English 
slides,  labded  Frustulia  Saxonicay  was  re- 
Bolved  and  d^ned  in  the  most  perfect  and 
briDiant  manner  by  the  Tolles  l-8thand  the 
first  eye-piece  and  on  to  the  fonrth,  but  the 
deportment  of  the  English  glass,  which 
oonld  not  haye  been  distinguished  from  the 
American  up  to  this  time,  showed  a  decided 
advantage  with  the  fifth  and  sixth  eye- 
pieces. 

By  the  same  means  both  l-4ths  resolved 
the  N,  rhomboides  (used  with  the  l-8th  by 
daylight)  perfectly,  and  the  definition  was 
aa  brilliant  up  to  the  fourth  eye-piece  with 
one  glass  as  the  other;  after  this,  with  the 
fifth  and  sixth  eye-pieces,  the  advantage 
was  slightly  with  the  English  glass. 

I  used  Wenham's  new  illuminator,  as  you 
wished.  The  results  were  extremely  good, 
but  I  found  in  this,  as  in  many  preceding 
instances,  that  they  were  not  equal  to  the 
finest  I  could  get  with  the  Powell  &  Lea- 
land  condenser.  But  they  were  alike  for 
both  sets  of  lenses. 

I  brought  out  the  powers  of  the  Tolles 
lenses  best  with  the  "supplementary 
stage"  illumination  of  P.  &  L.  A  still 
finer  N»  rhomhoides  in  balsam — the  very 
finest  I  have  ever  seen,  of  a  German  set 
labeled  F,  Saxonica — which  always  tried  my 
new  P.  &  L.  l-8th  to  the  utmost,  was  re- 
solved with  no  disadvantage  to  the  Tolles 
lens,  only  not  so  large  an  area  of  the  f  rus- 
iule  was  clearly  defined  as  with  the  former. 
As  this  F,  Saxonica  is  more  difficult  to  re- 
solve than  any  A,  pelludda  I  have  been  able 
to  procure,  I  need  not  say  that  this  form 
was  also  resolved  with,  I  think,  equal  per- 
fection by  both  the  English  and  American 
l-8ths. 

By  the  same  illumination  and  the  fourth 
eye-piece,  the  transverse  stri»  of  A,  pellu- 
dda was  beautifully  shown  with  both 
l-Sths. 

I  had  yet  in  reserve  one  test  for  the  l-8th; 
it  was  the  presence  of  the  flagella  in  Bacte- 


rium ierctis.  It  is  necessary  to  reduce  the 
refractive  index  of  the  fluid  in  which  they 
are,  to  properly  and  with  moderate  facility 
detect  these  delicate  organs.  Having  done 
this,  I  first  employed  Wenham*s  illumina- 
tor.   Now  if  the  light  be  well  managed, 

and  all  the  corrections  be  made  in  the  most 

* 

delicate  way,  it  is  quite  possible  and  even 
easy  for  a  good  observer  to  see  the  vorti- 
cations  at  the  end  of  the  bacteria  while  (hey 
are  in  motion,  but  it  is  only  in  the  still  or 
nearly  still  forms  which  nevertheless  keep 
up  a  sluggish  lashing  of  the  fiagella,  that 
the  flageUa  themselves  can  be  seen.  It  is 
quite  possible  in  comparatively  transient 
observations  to  take  vortication  for  the 
flagella;  but  my  colleague  and  myself  had 
long  been  familiar  with  this;  and  this  led 
to  determined  effort  to  see  the  flagella  in  a 
still  or  almost  still  condition,  which,  as  you 
know,  we  eventually  did. 

Now,  the  vortication  was  beautifully  seen 
with  the  Tolles  l-8th  and  the  Wenham  il- 
luminator, but  I  could  not  by  any  effort, 
even  in  the  still  and  nearly  still  forms, 
satisfy  myself  of  the  presence  of  the  actual 
flagella;  as  it  was  with  the  supplementary 
stage  illumination  of  the  P.  &  L.  that  we 
had  found  these  flagella;  I  now  employed 
it  again  with  the  English  1-8  th;  after  the 
usual  care  and  the  concurrence  of  the  re- 
quired conditions,  I  saw  the  flagella  at  both 
ends  of  a  sluggish  form  lying  in  the  centre 
of  the  field  as  perfectly  as  I  saw  the  body 
of  the  bacterium  itself.  There  was  just 
enough  vitality  in  the  object  to  keep  the 
flagella  in  gentle  motion,  but  the  body  of 
the  bacterium  was  stiU. 

I  now  carefully  removed  the  P.  &  L. 
l-8th,  and  put  on  the  Tolles,  and  with  very 
little  effort  the  flagella  were  beautifuUy 
seen,  but  not  for  the  whole  length  as  clearly 
defined  as  with  the  English  glass;  to  be  sure 
that  this  was  not  due  to  fortuitous  condi- 
tions, I  again  put  on  the  P.  &  L.  glass, 
securing  the  former  result,  and  then  tried 
the  Tolles  with  precisely  the  same  issue  as 
in  the  first  comparison.  The  difference 
was  slight,  but  there  was  a  difference,  the 
more  clear  to  me  from  the  nature  of  the 
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image  usually  presented  by  the  EngliBh 
glass,  to  which  I  had  beoome  oomparatiTely 
aconstomed. 

I  cannot  imagine  a  severer  test  than  this 
for  any  glass;  and  the  deportment  of  Tolles' 
glass  in  working  upon  it  is  to  my  mind  a 
guarantee  of  its  high  excellence,  for 
although  I  haye  used  CTCiy  objective  up  to 
the  1  60th,  I  have  never  seen  it  (theflagella) 
with  any  but  the  P.  &  L.  l-8th,  and  this 
one  of  ToUes  of  tha  same  power. 

Toa  asked  an  unbiassed  opinion;  you  see 
that  I  have  given  it,  and  I  am  sure  I  need 
not  say  purely  from  scientific  motives. 
Believe  me,  dear  Sir, 

Most  truly  yours, 

W.    H.    DAIililNOEB. 

To  C,  dodder,  Esq, 


•  •  • 


A  Collecting  Microscope. 

THINKING  that  anything  new  in  the 
way  of  microscopes  may  interest  the 
readers  of  this  journal.  I  send  you  a  seo- 
tional  out  (full  size)  of  an  immersion  col- 
lecting microscope,  recently  made  for  me 
by  the  Spencers,  of  Geneva,  N.  Y. 

I  have  found  it  quite  valuable  when  after 
desmids,  diatoms,  etc.,  as  it  is  a  oompress- 
orium  and  animalcule  cage,  as  well  as  a 


microscope  of  seventy-five  diameters.    The 
metal  part  is  of  well  finished  brass. 

When  the  mounting  of  the  lens  is  screwed 
down  as  far  as  it  will  go,  the  front  surface 


of  the  lens  comes  in  contact  with  the  thick 
glass  stage.  This  latter  is  beveled  around 
the  edge,  similar  to  a  first-class  animalcule 
cage,  and  when  the  screw  is  slightly  oiled, 
objects  in  fiuid  may  be  kept  for  a  long 
time,  as  it  is  then  air-tight,  and  evaporation 
prevented.  The  focus  of  the  lens  is  at  its 
plane  surface. 

The  drawing  makes  any  further  descrip- 
tion unnecessary.  Allsn  Y.  Moobe. 

Tulare,  CW.,  Jviy  9,  1878. 


New  Binocular  Eye-Piece  by  Hartnack 
and  Prazmowski. 

MESSRS.  HARTNACK  AND  PRAZ- 
MOWSKI, of  Paris,  are  making  a 
new  stereoscopic  binocular  eye-piece,  in 
which  refraction  is  employed  in  place  of 
two  refiections  in  their  former  eye-pieces. 
This  diminishes  considerably  the  loss  of 
light,  redaces  to  one- tenth  the  errors  de- 
pendent on  the  finish  of  the  reflecting  and 
refracting  surfaces,  and  equalizes  the  lines 
followed  by  the  luminous  rays  which  reach 
each  eye. 

The  older  methods  gave  two  fields  un- 
equally illuminated  and  differing  in  size, 
on  account  of  the  reflections  which  one 
part  of  the  rays  suffered  more  than  the 
others,  and  also  by  reason  of  the  difference 
of  route  pursued  by  the  different  i>enci]s  of 
rays.  The  flelds  were  only  coincident  in 
their  central  parts,  and  thus  the  part  useful 
for  binocular  vision  was  limited  to  this 
common  portion,  and  the  employment  of 
the  binocular  was  confined  to  weak  objec- 
tives of  low  angle  of  aperture. 

The  new  eye-piece,  on  the  contrary,  re- 
ceives the  real  image  in  an  erecting  glass, 
with  the  three  dimensions  as  it  is  furnished 
by  the  objective,  whatever  it  be,  whatever 
its  amplification,  whatever  the  angle  of 
aperture.  This  image  is  brought  beyond 
the  anterior  focus  of  the  objective,  real, 
erected,  magnified.  The  observer  no  longer 
looks  at  the  object  itself  in  the  binocular, 
but  upon  its  real  image,  enlarged  and  hav- 
ing the  three  dimensions.  There  is  thus 
obtained  a  single  visible  field,  equally  and 
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entirely  perceived  by  eaoh  eye,  right  and 
left,  whence  resnlts  in  the  ezaotest  manner, 
by  the  effect  of  parallax,  the  doable  im- 
pression which  the  br%Ln  transforms  by 
habit  into  the  single  perception,  according 
to  the  laws  of  normal  stereoscopic  vision 
with  the  two  eyes. 

With  this  binocular,  therefore,  we  may 
use  objectives  of  all  powers  and  all  angles 
of  aperture.  The  difference  in  distance 
between  the  eyes  of  different  persons  is 
provided  for  by  a  rack  adjustment  which 
moves  the  tubes. 

Furthermore,  this  eye-piece,  since  it  is 
an  erector,  permits  the  use  of  the  compound 
instrument  for  mounting  and  dissecting, 
with  all  the  ease  and  certainty  of  a  simple 
microscope. — Journal  de  Microgrqphie, 

[The  foregoing  describes  a  form  of  bin- 
ocular, which  is  regarded  by  the  inventors 
and  makers  as  an  improvement  upon  one 
based  upon  the  principle  used  by  Mr.  ToUes 
in  this  country  in  his  well-known  binocalar 
eye-pieces.  How  far  the  alleged  improve- 
ment gives  advantages  over  that  of  Mr. 
ToUes,  if  at  all,  we  cannot  tell  without  a 
more  detailed  description  of  the  adjust- 
ment of  lenses  and  prisms  than  is  as  yet 
before  us. — Ed.  Am.  J.  M.] 


A  Roundabout  Walk  to  Church. 

rPHE  writer  has  frequently,  and  probably 
-^  in  common  with  many  other  micro- 
eoopists,  thought  with  regret  of  the  truth  of 
Mr.  Crouch's  assertion  before  the  Quekett 
Hicroecopical  Club,  to  the  effect  that  pond 
life  is  a  subject  with  which  American  mi- 
croBcopists  are  generally  but  little  ac- 
quainted, Vohox  globcUor  being  an  un- 
familiar object  to  many.  Granting  that 
the  vohox  is  not  as  common  here  as  in  Eng- 
land, as  is  undoubtedly  the  case,  for  the 
writer  has,  during  the  last  three  Snnmiers, 
explored  the  ponds  and  ditches  consider- 
ably without  finding  it,  the  substance  of 
the  charge  is  only  too  true.  The  reason 
may  be  urged  that  the  Americans  are  too 
practical  and  busy  a  people  to  spend  time 
exploring  puddles  and  ditches  where  neither 


funds  or  fame  are  tp  be  found,  but  even 
miorosoopists  find  time  for  amusement  now 
and  then.  The  national  dislike  to  walking, 
and  an  equally  characteristic  aversion  to 
open  air  pastimes  generally,  are  no  doubt 
among  the  principal  reasons  for  the  neglect 
of  a  fiora  and  fauna  full  of  interest  and 
beauty.  Our  running  streams  and  still 
lakes  alike  offer  new  species  to  the  collector, 
and  it  certainly  seems  to  the  writer  that  no 
object  can  sooner  bring  its  reward  of  ab- 
sorbing interest  to  the  individual,  and  no 
branch  of  microscopical  study  requires  less 
previous  preparation  or  accessory  apparatus. 

In  the  course  of  a  walk  along  Forty-fourth 
street,  near  the  lake  shore,  Ohicago,  a  short 
time  ago,  a  little  pool,  barely  two  yards 
wide,  was  observed,  from  which  ran  a  rill  of 
not  more  than  a  teacupf ul  capacity.  A  dip 
of  the  vial  brought  up  at  least  a  dozen  little 
green  atoms,  nothing  else  but  vdvox^  while 
further  queries  with  the  dipping  bottle  re- 
sulted in  a  find  of  the  greatest  variety  of 
animal  and  vegetable  life.  Mr.  Atwood, 
one  of  the  party,  names  the  following 
among  the  entomostraca  and  infusoria: 
Oyclops  quadricomis,  Oanthocampus  min- 
utus,  sundry  of  the  oypris  tribe,  Actino- 
phrys  sol,  Botifer  vulgaris  and  Anc^Oula 
fluviatalis,  while  among  the  algse  Mr.  Col- 
grove  reports:  Oedogonium  mirable,  Chseto- 
phora  elegans,  fragments  of  nostoc,  Closte- 
rium  lunula,  C.  aoerosum,  Oosmarium  teter- 
opthalmum,  C.  Botzytis,  Euastrum  verru- 
oosum,  Staurastrum  punctuatum,  several 
spedes  of  diatoms,  and  the  volvoz. 

Two,  at  least,  of  the  party  had  never 
seen  a  live  VdvoxglohaiorhBiotQt  and  if  not 
unduly  enthusiastic  at  the  sight  of  the  little 
living  globe  rolling  gracefully  across  the 
field  of  the  microscope,  did  not  restrain 
their  exclamations  when  one  gave  birth,  in 
a  CsBsarean  style,  to  a  family  of  eight,  each 
of  which,  after  a  moment's  rest,  set  their 
cilia  in  motion,  slowly  at  first,  afterwards 
more  rapidly,  and  moved  away  on  their 
voyage  of  life. 

Now  the  moral  of  this  little  tale  is  two- 
fold—First, do  not  remain  in  ignorance  of 
the  beautiful  forms  that  fill  with  life  the 
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pooda  and  streamB  kronad  lu,  for  inatrno- 
tion  may  b«  gleaned  b^  the  student,  asd 
entertainment  by  the  dilettante  from  them; 
and,  seoond,  always  take  a  oolleoting  bottle 
when  yon  go  to  ohnroh.  * 

A  New  Form  o1  Frog-Plate. 

^H£  oiTon14tioD  of  the  blood  in  the  foot 
-'-  of  the  frog  haa  always  been  a  favorite 
Bnbjeot  for  exhibition.  The  sobject  is  so 
easily  prepared,  and  it  may  be  seen  by  auoh 
ordinary  iustraments,  that  few  peraona  who 
own  a  microscope  need  be  deterred  from 
attempting  to  sea  it  themBelvea,  or  to  show 
it  to  others.  Of  the  many  forma  of  appar- 
atna  ipeoially  dneigned  for  holding  the  frog 
and  diaplaying  ita  foot,  the  oommon  braoa 
Irog-plate  haa  been  moat  generally  oaed, 
but  it  has  thia  disadvantage,  that  after  the 


swathed  in  a  strip  of  moistened  mnalin,  is 
tied  to  the  npper  plate,  the  uotchea  at  the 
aide  of  which  hold  the  windings  ol  the 
string  from  eliding.  Aronnd  the  large  hole 
over  which  the  web  is  spread,  there  are 
several  holes,  the  object  of  which  is  as  fol- 
lows; After  the  frog  has  been  tied  to  the 
plate,  ita  position  being  ao  regnlated  that 
tlie  web  of  the  foot  will  oome  fairly  over  the 
hole,  the  operator  takea  three  piecea  ol 
thread,  each  baring  a  alip-knot  at  the  end. 
These  slip-knots  are  passed  over  the  toes 
and  drawn  tight;  the  free  enda  are  pswed 
through  sneh  of  the  small  holes  as  are  best 
adapted  to  spread  the  web,  and  by  means 
of  amall  wooden  pins,  are  fixed  there.  It 
is  well  to  place  a  piece  of  very  thin  plate 
glass  or  thick  covering  glaaa  nnder  the  toot, 
which  must  be  kept  thoroagbly  aatnraled 
with  water.     After  considerable  oae  of  this 


frog  has  been  properly  seoored,  it  is  almoat 
impossible  to  move  the  plate  auder  the 
dips,  which,  in  the  cheaper  mira-oaoopcs, 
serve  to  retain  the  object  in  place  on  the 
stage.  A  very  simple  addition  to  the  ordi- 
nary frog-plate  aerves  to  remedy  thia  defect, 
and  enables  the  observer  to  bring  nnder 
view  any  part  of  the  web  of  the  toot. 

This  frog-plat«  oonnsta  of  two  plates 
firmly  rivetted  together  at  one  end,  with  a 
strip  between  them  which  holds  them  a 
little  more  than  an  eighth  of  an  inch  apart. 
The  onder  plate  is  plain,  with  a  hole  which 
correaponda  with  the  hole  over  which  the 
web  of  the  foot  is  stretched.  This  lower 
plate  paases  nnder  the  clips  of  the  stage, 
which  retain  it  eeonrely,  bat  allow  perfect 
freedom  of  motion.     The  frog,  after  being 


frog-plate,  we  find  it  the  most  convenient 
we  have  ever  oaed.  It  may  be  made  of  an; 
anitable  material;  onr  first  was  made  ol  an 
old  cigar  box,  and  then  we  had  some  made 
of  brass,  but  we  fimd  that  hard  mbber » 
anperior  to  anything  else. 


Dr.  Carpenter  en  Angular  Aperture. 

ConcJvdtd  from  page  113. 
IN  my  former  article  want  of  apace  oom- 
'-  peUed  omission  of  a  tew  points  we" 
worth  noticing.  But  firat  I  desire  to  am- 
plify one  of  my  former  statements,  and  U 
correct  another. 

In  comparing  410111  inch  of  100°  with 
l-4th  inch  of  76°,  I  aaid,  "  The  l-lthcannot 
ahow  details  of  atmctnre  aa  well,  althoagb 
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it  may  resolye  just  as  diffioult  testa."  It 
oannoi  zeaolve  as  well,  beoaose  it  can- 
not admit  rays  of  as  great  obliquity;  be- 
cause it  cannot  afford  as  brilliant  illomin- 
atioD. 

I  nse  the  phrase  **  to  show  details  of 
sfaractnre/'  and  the  term  "  to  resolve, "  as 
though  the  phrase  and  term  had  exactly 
the  same  meaning;  I  do  so  because  they 
both  depend  upon  precisely  the  same  con- 
ditions. The  definition  of  resolying  power 
given  by  Dr.  G.  is  so  nniyersally  accepted 
that  it  would  be  foolish  to  frame  a  new  one, 
however  advantageous  as  to  deamess  and 
brevity.  In  substance,  Dr.  G.  says  that  to 
resolve  is  to  make  evident  the  existence  and 
aeparateness  of  closely  approximated  mark- 
ings. To  read  Dr.  G.,  one  would  think  that 
the  sole  purpose  of  high  angles  was  to 
"resolve  **  in  accordance  with  above  defin- 
ition. Mr.  Phin,  however,  with  his  usual 
fairness,  says  on  this  point  that  **  mere  re- 
solving power  is  not  the  only  valuable  fea- 
ture of  well-correoted  object-glasses  of  high 
angles.  They  show  delicate  lines  and 
fibres,  and  enable  us  to  make  out  differences 
of  structTire,  which  are  entirely  invisible  to 
lenses  of  low  angle."  (**  Selection  and  Use 
of  Microscope,"  page  61.) 

Near  close  of  article,  I  said:  "Let  all  ob- 
jectives (from  1-2  inch  up)  designed  to  se- 
oore  penetration,  be  made  with  as  low 
angles  as  will  permit  use  of  medinm  eye- 
pieces." Even  while  I  wrote,  I  had  for- 
gotten existence  of  1-2  inch;  it  ought  to 
have,  for  monocular  use,  an  angle  of  30°,  or 
of  40°  in  case  the  user  owns  a  binocular. 
(On  this  point,  I  believe  Dr.  G.  to  be  cor- 
rect, at  least  so  far  as  the  Wenham  form  is 
concerned.) 

On  page  176  of  *'  The  Microscope  and  its 
Hevelations,"  Dr.  G.  remarks:  "It  is  al- 
ways desirable  to  employ  the  lowest  power 
with  which  details  of  structure  can  be 
clearly  made  out. "  No  doubt,  we  are  all  in 
accord  with  him  here;  I  may  therefore  be 
allowed  to  register  another  point  in  favor 
of  high  angles,  for  all  competent  judges 
must  admit  that  of  two  glasses,  with  equally 
good  corrections,  the  one  with  the  higher 


angle  will  show  given  details  of  structure 
with  lower  power. 

Dr.  G.  devotes  little  space  to  working 
distance,  but  the  little  that  he  does  say  is 
in  favor  of  medium  angles,  on  acconnt  of 
the  fact  that  of  two  glasses  qf  same  power 
the  one  with  smaller  angle  has  longer  work- 
ing distance.  Now  I  might,  by  means  of 
an  illustration,  show  conclusively  that 
working  distance  can  only  be  secured,  in 
greatest  degree,  by  using  lowest  power  ob- 
jective and  highest  power  eye-piece  that 
are,  under  the  circumstances,  possible;  but 
I  prefer  to  rest  the  case  upon  the  almost 
self-evident  fact  that  it  is  more  economical, 
as  to  working  distance,  to  get  increase  of 
power  by  eye-pieoe  rather  than  by  objec- 
tive. In  order  so  to  do,  and  yet  retain  best 
possible  definition  and  illumination,  the 
objective  must  have  a  high  angle. 

On  page  204  of  the  above  work,  Dr.  Gar- 
pen  ter  says:  "It  may  be  safely  afOirmed 
that  the  mosi  per/ed  object-glass  is  that 
which  combines  all  the  preceding  attributes 
in  the  highest  degree  in  which  they  are 
compatible  one  with  another."  (By  prece- 
ding attributes  he  means  especially  pene- 
tration and  resolution.)  No  doubt  this  is 
true.  But  a  set  of  the  most  perfect  glasses 
is  not,  of  necessity,  the  most  perfect  set  of 
glasses  that  can  be  selected.  Moral  philos- 
ophers have  often  proclaimed  perfection  to 
be  the  ultimate  end  of  all  right  action. 
I  venture  to  assert  that  perfection,  of  any 
kind,  is  never  an  ultimate  end,  but  always 
relative  to  an  end  of  some  kind.  If,  now, 
we  inquire  what  end  ought  to  be  kept  in 
mind  in  the  selection,  not  of  a  set,  but  of 
one  or  two  glasses,  we  cannot  but  decide  in 
favor  of  medium  angles;  for  in  consequence 
of  the  limited  number,  we  must  see  that 
each  glass  be  as  self-sufficient  or  inde- 
pendent of  all  others  as  possible.  Self- 
sufficiency  then  is  the  end  that  justifies  our 
calling  a  medium-angle  glass  "most per- 
fect." But  why  should  we  desire  a  glass  to 
be  independent?  Simply  because  many  of 
us  are  not  able  to  buy  a  tolerably  complete 
set.  With  the  ability  to  buy,  the  last  hope 
of   medium    angles    "vanishes  into   thin 
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air. "  Dr,  Garpenter,  however,  is  unable  to 
see  this  true  state  of  the  case,  bat  makes 
the  natural  mistake  of  supposing  that 
because  a  glass,  in  view  of  a  certain  end, 
can  be  rightly  called  "most  perfect,*'  there- 
fore a  set  of  such  must  be  a  "  most  per- 
fect "  set. 

The  problem  of  angular  aperture  ought 
now  to  have  taken  on  a  somewhat  difierent 
aspect  from  that  with  which  I  commenced 
my  former  paper.  I  then  adopted,  for  the 
time  being,  Dr.  Carpenter's  position,  and 
was  content  to  aUow  the  problem  to  be 
looked  upon  as  a  contest  between  penetra- 
tion and  resolution.  In  reality,  it  is  a  con- 
test between  resolution  (by  which  I  mean 
resolution  proper  and  other  kinds  of  detail 
showing),  plus  definition,  plus  illumination, 
plus  working  distance,  plus  small  seeing, 
plus  versatility  of  power — all  arrayed  in  in- 
vincible solidity  against  a  single  opponent, 
penetration.  The  result  is  not  difficult  to 
foresee;  unless  some  intelligent  protest  is 
made,  penetration  will  go  to  the  wall,  and 
science  will  become  a  loser  thereby.  Such 
protest  I  desire  to  make  by  calling  attention 
to  the  only  plan  whereby  every  desirable 
quality  can  be  secured  in  perfection.  "  Let 
all  objectives,  designed  to  be  used  for  the 
purpose  of  making  out  solid  forms,  or  rela- 
tions of  parts  in  difficult  cases,  be  made 
with  as  low  angles  as  will  permit  use  of 
medium  eye-piece.  Let  all  others  be  made 
with  highest  angles.  Li  other  words,  let  not 
a  medium  angle  be  found  in  any  set  that 
aims  at  completeness  and  perfection."  As 
before  stated,  the  first  part  of  the  above 
needs  explanation;  30°  does  not  injure 
penetration  to  any  harmful  degree.  No 
glass,  except  the  very  lowest  powero  (3,  2, 
and  1 1-2  inches)  ought  therefore  to  have  a 
less  angle.  I  have  a  Tolles  1  inch  of  30°, 
which,  by  the  most  ordinary  diffused  day- 
light shows  opaque  objects  gloriously  even 
under  an  eye-piece  giving  power  of  200 
diameters.  A  less  angle  cannot  do  this  on 
account  of  want  of  light. 

No  one  can  give  minute  directions  to  the 
many  who  are  not  able  to  buy  a  tolerably 
'Complete  set.     Many  of   these,  however. 


expect  to  buy,  as  means  permit,  such  a  set. 
To  them  I  would  say,  **  Proceed  as  though 
you  could  get  the  whole  at  once."  To  the 
remainder  I  can  recommend  a  course  that 
is  definite  as  far  as  it  goes.  Never,  under 
any  droumstanoes,  get  a  glass  that  is  not  as 
perfectly  corrected,  for  spherical  aberration, 
as  possible.  (A  little  chromatic  error  is  of 
more  benefit  than  harm).  Sacrifice,  if 
necessary,  angle  and  adjustment  for  cover, 
but  get  first-class  glasses.  The  safest  course 
is  to  give  a  special  order  to  an  optician 
whose  work  has  gained  him  a  reputation 
second  to  none. 

For  my  part,  J  should  prefer  a  one  inch 
of  30°  and  a  l-6th  inch  of  180°  (duplex)  to 
any  other  combinations  that  could  be  ob- 
tained at  same  cost  A  l-4th  of  50°  could 
be  added  at  small  expense,  and  would  leave 
little  to  be  desired.  Such  a  combination  is 
not  cheap,  however,  and  therefore  does 
not  meet  the  cases  more  particularly  under 
consideration.  For  all  that  I  can  see, 
such  cases  ought  to  take  Dr.  Oarpenter's 
advice. 

I  conclude  with  a  remark  upon  deep  or 
high  eye-piecing.  There  is  a  natural  pre- 
judice of  long  standing  against  the  use  of 
eye-pieces  of  greater  power  than  10  or  12 
diameters.  Li  many  minds  this  prejudice 
amounts  to  scorn  when  a  40-diameter  eye- 
piece is  spoken  of.  The  same  individuals, 
however,  by  no  means  scorn  the  use  of  a 
good  "  French  triplet,"  with  a  6-diameter 
eye-piece.  I  have  long  used  just  such 
triplets,  and  am  familiar  with  their  per- 
formance under  such  eye-piece:  and  I  af- 
firm that  the  definition  of  my  Tolles  4-lOth 
of  100°  is,  under  l-4th  inch  eye-piece, 
somewhat  superior  to  that  of  my  "  I^cench 
triplets  "  under  2-inch  eye-piece.  In  illus- 
tration of  this  fact  I  may  be  allowed  to  say 
that  the  4- 10th  inch,  under  l-4th  inch  eye- 
piece, brings  out  the  markings  on  Podura 
test  scales  with  a  sharpness  that  looks  very 
like  perfection.  Of  course  it  is  not  perfec- 
tion, nor  do  I  believe  that  perfedion  of 
definition  can  be  obtained  except  under  low 
power  eye-piece.  W.  G.  Lafbah. 

NorihviUtj  Mick, 


JOURNAL  OP  MICROSOOPT. 


161 


Porphyry. 

Fftper  read  by  HelTiUe  Atwood,  F.  O.  S.,  before  the 
San  Franciaoo   BlioroBOopicil  Society,  May  16, 

1878. 

rpHE  generally  aooepted  meaning  of  the 
^  term  porphyry,  without  addition  or 
qnalifloation,  denotes  *'  quarts  porphyry,"  a 
plntonio  rook,  with  a  compact  matrix  or 
groand  mass,  consisting  of  quartz  and  feld- 
spar, with  distinct  crystals  of  both,  having 
a  specific  gravity  of  from  2.6  to  2.6,  and 
containing  from  75  to  85  per  cent  of  silica. 

What  rook  the  Comstock  miners  mean 
when  they  say  porphyry  it  would  be  exceed- 
ingly difficult  for  any  one  to  telL  In  read- 
ing over  the  published  reports  of  the  differ- 
ent Superintendents,  they  appear  to  be 
continually  meeting  with  it  at  aU  depths, 
and  to  the  east  and  west  of  the  different 
bodies;  also  in  the  shape  of  **  horse,"  or 
dead  ground,  mixed  with  the  vein  matter, 
and  called  "  bird's  eye  porphyry."  Now  in 
ninety -nine  cases  out  of  the  hundred,  what 
they  call  porphyry  fioes  not  in  any  one 
respect  resemble  that  rock,  lacking  by  25 
per  cent  the  required  amount  of  silica,  and 
having  no  free  quartz.  A  very  slight  ex- 
amination by  any  one  having  only  a  rudi- 
mentary knowledge  of  geology  would  show 
that  the  telrm  porphyry,  so  applied,  is  the 
most  unappropriate  that  could  be  used  to 
describe  either  the  west  or  east  country 
rook  of  the  Virginia  portion  of  the  great 
Comstock  Lode.  The  only  way  I  can  ac- 
count for  the  use  of  that  term  is  that  they 
prefer  it  to  saying  "  country  rock." 

I  hardly  think  it  requires  me  to  say  how 
desirable  it  would  be,  indeed,  necessary, 
for  those  conducting  explorations  and  trials 
on  the  Comstock  Bange,  to  know  and  be 
able  to  distinguish  the  different  rocks  they 
meet  with  in  their  operations,  particularly 
as  those  rocks  enclose  some  of  the  richest 
mines  yet  discovered  in  the  world,  and 
Binoe  the  cost  of  those  very  explorations 
amount  annually  to  millions  and  millions  of 
dollars. 

It  may  be  urged  that  the  geological  maps 
of  the  explorations  of  the  fortieth  parallel 
contain  most  of  the  necessary  information. 


I  would  recommend  those  who  think  so  to 
examine  the  maps,  or  any  of  the  cross  sec- 
tions of  the  workings  on  the  Oomstock, 
beautifully  drawn,  I  believe  the  work  of 
Mr.  Stretch,  but  colored  by  the  officers  of 
the  Survey,  and  they  will  find  that  the 
Mount  Davidson  diorite  is  colored  aft  syen- 
ite, and  the  black  dyke,  a  dolorite,  as  ande- 
site.  Most  of  the  country  rocks  overlaying 
the  Gomstock  on  the  east  are  marked  as 
propylite  and  andesite.  The  second  pro- 
pylite  and  andesite  are  identical  in  chemical 
and  mineralogical  composition,  and  a  slight 
inspection  of  the  Sutro  Tunnel  and  other 
drainage  levels  will  show  that  petrologioally 
they  are  the  same,  in  fact,  the  only  differ- 
ence being  that  the  former  occurs  in  sheets, 
and  the  latter  in  dykes.  When  the  feldspar 
in  the  so-oalled  prophyte  is  very  much 
kaolinized,  the  rock  is  sometimes  termed 
by  the  miners  bird's-eye  porphyry.  It  may 
be  said  that  the  new  work  by  Ferdinand 
Zirkel,  ''Microscopical Petrography,"  cor- 
rects most  of  those  errors,  by  admitting  in 
the  first  plaoe  that  the  Mount  Davidson 
rock  is  a  diorite.  No  mention,  however,  or 
section,  is  given  ef  one  of  the  most  impor- 
tant rocks  of  the  Oomstock  range,  the  black 
dyke,  and  in  the  explanation  of  the  beau- 
tifully colored  plates,  he  has  neglected  to 
state  the  number  of  times  they  are  magni- 
fied. This  is  a  most  unfortunate  omission, 
particularly  so  with  respect  to  the  basaltic 
rocks.  My  attention  was  called  to  it  by 
some  remarks  in  one  of  the  Virginia  papers, 
wherein  it  was  stated  that  one  of  the  hand- 
somest colored  plates  was  a  section  of  basalt 
from  American  Fiat.  Now,  dolorite,  ana- 
mesite  and  basalt,  are,  in  a  mineralogical 
point  of  view,  the  same  rock,  differing  only 
in  the  fineness  of  texture. 

On  No.  14  slide  I  have  mounted  a  section 
from  each  of  those  rocks,  so  that  their  dif- 
ference in  texture  may  be  easily  distin- 
guished. 

Bock  and  section  No.  15  is  a  sedimentary 
one,  from  the  Hawaiian  Islands — the  grains 
of  sand  in  it  averaging  2-100  of  an  inch  in 
diameter,  and,  as  you  will  see,  consists  of 
coral  sand,  shells,  fragments  of  basalt,  and 
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small  pieces  of  magnetao  oxide  of  iron — the 
crystals  of  feldspar  in  the  grains  of  basalt 
can  be  seen  with  a  common  lens,  and  Mr. 
Hyde  has  kindly  consented  to  measure  the 
length  of  them  for  me. 

The  following  are  the  approximate  meas- 
urements of  the  crystals  of  feldspar  in  these 
rocks: 

In  the  Black  Dyke,  they  average  from 
7-600  to  aO-600  in  length,  by  M200  to 
10-1200  in  width. 

In  the  Dolerite,  they  are  of  irregular 
shape,  but  generally  about  double  the  size 
of  those  in  the  Black  Dyke;  while  there  are 
small  masses  containing  small  needle-shaped 
crystals  1-300  to  4r300  in  length. 

In  the  Basalt,  they  average  from  i-1200 
to  9-1200  long,  by  1-1200  to  2-1200  in 
width. 

Eight  pages,  however,  in  that  work,  with 
a  colored  section,  are  devoted  to  what  is 
called  *'Augite  Andesite."  Now,  though  I 
have  taken  a  g^eat  deal  of  trouble,  as  yet  I 
have  not  been  able  to  procure  a  single 
specimen  of  that  rock  called  Andesite.  A 
few  months  ago,  a  very  good  authoril^  on 
such  matters,  Alphons  Stubel,  of  Dresden, 
passed  through  this  city  on  his  way  home 
from  South  America,  where  he  had  been 
collecting  rocks  for  many  years.  Knowing 
that  he  had  been  at  Ohimborazo,  I  thought 
it  would  be  a  good  opportunity  to  get  what 
I  wanted;  so  when  he  called  upon  me  I 
asked  him  as  a  favor  to  give  me  a  specimen 
of  andesite.  He  said  that  he  was  very 
sorry  he  could  not  comply  with  my  request, 
that  he  really  did  not  know  any  such  rock. 

I  am  fully  aware  that  looseness  in  petro- 
logical  nomenclature  is  the  rule  and  not  the 
exception,  and  that  many  geologists  are 
found  writing  of  totally  different  rocks 
under  one  and  the  same  name.  I  do  not 
think  that  any  distinction  between  rocks  is 
worth  much  unless  it  can  be  applied  in  the 
field.  I  have  stated  that  the  black  dyke,  a 
dolerite,  but  which  from  the  fineness  of  its 
texture  might  be  called  ansmesite,  was  one 
of  the  most  important  rocks  in  connection 
with  the  Comstock  mines,  from  the  fact 
that  it  forms  the  west  boundary  to  all  the 


vast  treasures  of  the  Oomstock,  no  ore 
worth  mentioning  ever  having  been  found 
at  the  west  side  of  it;  therefore  every  miner 
conducting  operations  in  that  district, 
ought  to  possess  the  necessary  amount  of 
knowledge  to  enable  him  to  distinguish 
that  rock.  If  you  will  look  at  No.  12  rock 
and  section,  you  will  find  it  is  fine-grained 
andapparenUy  of  so  homogeneous  a  texture 
as  not  to  admit  of  its  constituent  minerals 
being  resolved  by  the  naked  eye.  I  have 
quite  a  collection  of  specimens  which  have 
been  given  to  me,  supposing  them  to  be 
that  rock. 

In  1867,  when  engaged  in  the  examina- 
tion of  the  gold  mines  of  North  Wales,  the 
well-known  mining  engineer,  Mr.  A.  Dean, 
gave  me  the  rough  tracing  of  the  working 
plans  of  the  St  David's  mine,  Glogan,  near 
DolgeUey,  and  which  I  have  brought  for 
your  inspection.  The  geological  features 
of  that  district  are  the  Gambrian  rooks, 
overlaid  by  the  lower  Silurian.  The  St 
David's  vein  is  partly  in  the  silurian  slate 
beds,  and  sheets  of  greenstone  (diabase) 
lying  between  the  slates,  and  partly  in  the 
Cambrians.  What  I  particularly  wish  to 
draw  your  attention  to,  however,  is  the 
transverse  section,  showing  the  gold-bear- 
ing and  non-gold-bearing  rocks  of  the 
Glogan  mines,  and  the  very  important  fact 
that  only  those  portions  of  the  veins  were 
rich  in  gold,  or  productive,  where  the  walls 
were  g^reenstone. 

Impressed  with  the  truth  of  the  discovery, 
on  my  return  to  California  I  devoted  a 
large  portion  of  my  time  to  the  examination 
of  the  enclosing  and  wall  rocks  of  the  gold 
and  silver  bearing  veins  of  this  Coast  On 
the  formation  of  this  Society,  I  availed 
myself  of  the  aid  of  the  microscope  to  cany 
on  my  investigations,  but  soon  found  out 
that  to  do  BO  with  anything  like  satisfactory 
results,  I  must  get  a  collection  of  weU  au- 
thenticated foreign  types,  to  compare  with 
and  guide  me  in  the  work.  Through  the 
kindness  of  the  late  Mr.  David  Forbes,  of 
London,  Dr.  Hector,  of  New  Zealand,  and 
in  San  Francisco  of  Mr.  H.  G.  Hanks  aad 
Mr.  Charles  Schneider,  I  have  now  a  coUee- 
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tion  of  some  500  specimens  of  foreign 
types,  from  which,  with  the  assistance  of 
my  son,  I  have  cat  between  1,400  and  1,500 
sections— some  of  them  are  very  roughly 
done.  I  found  it  necessary  to  have  two  or 
three  from  eaoh  specimen,  some  cut  very 
thin  and  others  rather  thick,  to  show  color 
and  for  examination  with  the  aid  of  the 
paralx^c  illuminator.  My  collection  of 
rook  sections  from  this  Coast  is  large;  but 
the  result  of  it  all  amounts  to  this:  I  found 
that  every  step  I  took  I  was  travelling  on  a 
road  that  led  me  far  away  from  what  I 
wanted,  which  was,  a  method  to  make  it 
easy  for  my  fellow  miners  to  understand 
and  distinguish  the  enclosing  and  wall 
rooks  of  the  different  lodes  they  were  work- 
ing—those rocks  having  so  much  to  do 
with  the  productiveness  of  the  lodes. 

By  the  merest  chance,  I  have  found  out 
a  simple  way,  which  I  think  in  a  great 
measure  will  partly  fill  the  gap  so  much 
needed. 

The  different  pieces  of  rock  which  I  now 
present  to  the  Society  are  roughly  prepared 
after  this  method,  and  made  so  that  an  in- 
spection of  the  outer  surface,  viewed  as  an 
opaqae  object,  with  only  the  aid  of  a  com- 
mon hand  magnifier,  will  give  all  the  infor- 
mation ordinsjrily  required  by  the  miner, 
and  in  most  oases  he  will  find  that  he  is 
able  to  distinguish  the  structure  and  com- 
position of  all  the  commoner  rocks,  so  that 
with  the  help  of  a  small  collection  of  for- 
«igii  types,  prepared  after  the  same  fashion, 
he  can  compare  and  identify  those  under 
examination.  It  will  be  necessary  for  them 
to  read  up  a  little  on  the  subject,  and  to 
acquire  a  rudimentary  knowledge  of  geo- 
logy, which  I  think  can  be  best  done  by  a 
careful  study  of  such  works  as  ".The  Stu- 
dent's Manual  of  Qeology,"  by  J.  Beete 
Jukes,  1857;  "Text  Book  of  Geology,"  by 
Dana;  "A  System  of  Mineralogy,"  by  Dana; 
''A  Treatise  on  lithology,"  by  Van  Gotta, 
English  edition,  by  P.  H.  Lawrence;  and 
'*  Determination  of  Books,"  by  E.  Jan- 
netkas,  translated  by  Plympton. 


pared  as  follows:  First  waah  the  specimen 


clean,  using  a  brush  to  get  rid  of  any  clay 
and  dirt;  then  select  the  side  or  part  you 
wish  to  examine,  and  grind  it  down  on  a 
piece  of  sandstone  (a  shoemaker's  sharpen- 
ing stone)  until  a  perfectly  fiat  surface  is 
obtained.  This  will  occupy  but  a  few  min- 
utes, unless  the  rock  is  very  hard.  The 
surface  should  then  be  worked  down  still 
finer  with  a  square  emery  file,  using  water, 
and  after  you  have  obtained  a  sufficient 
polish,  wai^  the  rock  again,  and  then  let  it 
dry  gradually,  either  on  a  stove,  or,  what 
is  better  still,  a  little  brass  table,  with  a 
spirit  lamp,  the  same  that  is  used  for  heat- 
ing slides.  When  perfectly  dry,  heat  it 
again  to  a  point,  so  that  you  can  barely 
handle  it;  then  polish  the  varnished  side 
while  hot  with  a  mixture  of  one  part  of 
Canada  balsam  to  three  parts  of  abohol, 
which  must  be  warmed  before  applying  it, 
and  laid  on  with  a  camel's  hair  brush.  It 
will  soon  dry,  and  if  left  for  a  day  or  two 
will  harden,  so  that  you  can  handle  it  with- 
out inju^. 

The  effect  of  this  treatment  is  remark- 
able, particularly  on  the  lavas,  as  you  will 
see  by  the  specimen  of  trachyte  lava  from 
Bodie,  which  I  now  present  to  the  Society. 

In  conclusion,  it  is  with  great  hesitation 
that  I  have  ventured  to  bring  this  matter 
before  you,  but  I  do  so  well  knowing  that 
more  searching  and  exact  methods  of  in- 
vestigation are  now  demanded  by  those  con- 
ducting large  mining  operations,  and  that 
such  terms  as  porphyry,  for  any  and  all  en- 
closing, or  wall  rook,  that  may  be  met  with 
in  such  mines  as  the  Gomstock,  and  the 
term  green  chlorides,  for  the  rich  ore,  will 
not  be  deemed  a  sufficient  explanation,  or 
tend  to  give  the  mine  adventurers  that  con- 
fidence in  the  reports  of  their  employes 
which  they  should  be  entitled  to,  particu- 
larly when  it  is  known  that  the  rock  is  not 
porphvnr,  and  that  the  chloride  of  silver  is 

one  of  the  accidental  minerals  met  with  in 
the  vein  matter. 

I  am  in  hopes  that  by  thus  breaking  the 
ice,  others  more  capable  in  every  respect 
than  myself  will  be  induced  to  communicate 
the  results  of  their  researches  on  the  sub- 
ject 

All  that  can  be  claimed  for  the  mode  I 
have  suggested  to  ^ou  for  the  examination 
of  rocks  is  that  it  is  a  rude  and  simple  way 
of  determining  some  of  the  commoner  ones 
but  the  application  of  the  microscope,  even 


rmT     ~~^         .     X.  1.  l^^^  ^^^  ^  ^^  infancy,  is,  after  alL  what 

The  rook  for  examination  may  be  pre-  ^o  must  trust  to  for  exact  or  reliable  re- 
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The  American   Quarterly   Microscopical 

Journal. 

OUB  readers  will  see  by  our  adTertising 
colnms  that  a  new  jonmal  of  mioro- 
soopy  is  to  be  published  next  October.  Tlds 
journal  will  occupy  a  field  entirely  different 
from  that  of  our  monthly  journal,  and  will 
aim  to  furnish  extended  and  elaborate 
monographs  on  special  microscopical  sub- 
jects. The  well-known  ability  of  the  editor, 
Prof.  Hitchcock,  is  a  guarantee  that  the 
new  journal  will  take  a  high  position  among 
the  scientific  periodicaLi  of  the  world. 


>  ♦  • 


The  National  Microscopical  Congress. 

WE  have  already  announced  that  at 
the  invitation  of  the  Indianapolis 
Lyceum  of  Natural  History,  a  National 
Microscopical  Congress  will  be  held  in  In- 
dianapolis commencing  on  Wednesday, 
August  14,  and  continuing  not  more  than 
one  week. 

The  proposed  objects  of  this  convention 
are  an  increased  personal  acquaintance  and 
social  intercourse  between  the  workers  in 
this  department  of  science  throughout  the 
country,  the  reading  of  scientific  papers  on 
subjects  pertaining  to  the  microscope  and 
its  use,  and  the  consideration  of  such  ques- 
tions of  interest  to  microsoopists  as  may 
reasonably  be  offered  by  members  in  at- 
tendance. 

The  invitation  to  this  Oongress  has  been 
made  very  broad — every  person  interested 
in  microscopy,  whether  a  member  of  a 
society  or  not,  being  invited  to  attend. 
The  convention  has  been  called  at  a  central 
and  accessible  point,  during  the  time  of  the 
usual  summer  vacations,  and  one  week  be- 
fore the  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  in 
order  that  members  of  that  association  may 
be  able  to  attend  the  Congress  on  the  way 
to  St.  Louis.  Members  can  also  attend  the 
St.  Louis  meeting  by  paying  half  fare  to 
St  Louis  and  back. 

Liberal  offers  of  the  most  generous  hos- 
pitality have  been  tendered  to  members  of 
this  Congress  by  the  Gbvemor  and  other 
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offioen  of  the  State,  and  the  Mayor  and 
eitiMDfl  of  IndianapoliB.  Speoial  arrange- 
ments  have  been  made  for  greatly  reduoed 
ntes  of  fare  by  railroads  and  steamboatB. 
It  will  thus  be  seen  that  the  gentlemen  hav- 
ing the  meeting  in  charge  have  taken  every 
puns  to  seonre  a  large  attendance.  Those 
who  desire  to  learn  about  railroad  rates, 
hotel  accommodations,  etc.,  should  address 
Dr.  W.  W.  Butterfield,  Indianapolis,  Ind. 


•  •  • 


TlM  Editor  of  tho  AMSBioAif  Joubvaz.  of  IfnaoMorT 
doMDolhoId  himaelf  rMponaiblefor  opinlonaorteoli 
•Madbj  oorrespoDdenta.  In  this  dtfpArtmeiit  we  ao* 
Mcd  the  widest  Ubertj  ooneletent  with  proper  oonrteey. 

Angular  Aperture  Again. 

BL  Am.  Jour,  Mkroaccpy—Vtoi.  Bomyn 
Hitchoook,  having  oonolnded  his  essay  on  this 
SQbjeot^  it  may  be  well  to  examine  his  last  effort. 

Prof.  H.  has  evidently  forgotten  the  origin  of 
the  dimmssion— **I  challenge  Dr.  Pigott  or  any 
OIK  etfe  to  get  through  an  immersion  objective 
any  more  light  (or  angular  apertnre)  than 
through  a  dry  Jone."-  Wenham,  M,  Jf.  Jtmr,, 
ohovt  1870.  This,  in  fact,  is  the  whole  qut^s- 
tion.  Prot  H.  introduces  a  new  variation  of 
Wenham's  definition  of  angular  aperture. 
Without  any  pretence  to  a  knowledge  of  **  op- 
tical law,"  (whatever  that  may  be),  I  wiU  offer 
another  from  the  stand  point  of  a  mierosoopist : 
"The  angular  aperture  of  a  microscope  ob- 
jective is  twice  the  angle  of  incidence  of  the 
light  that  passes  through  the  objective  to  the 
eyepiece,  and  gives  distinct  vision  of  the  ob- 
jecU  in  the  Held.**  This  is  comprehensible  by 
«Teiy  one  who  uses  the  microscope,  without 
the  aid  of  algebraic  formulas.  * 

Now,  will  any  immersion  objective  admit 
light  at  any  larger  angle  of  incidence  than  any 
dry  one  can?  Prof.  Hitchcock,  in  fact,  gives 
op  the  point  when  he  shows  by  his  drawing, 
on  page  132  of  this  journal,  how  the  light  can 
be  made  to  pass  through  the  slide.  But  Prof. 
H.  aaya:  **  We  find  that  it  is  impossible  for  an 
objective  to  take  up  light  from  a  balsam  mount 
when  the  interior  angle  is  82^  or  more."  Now  i 
that  is  the  real  practioal  question;  not  for  die- '. 

*aoine  of  Wenham*!,  and  also  Prof.  Abb6*g 
tormnlai.  give  an  angular  apertnre  as  shown  by  a 
distant  object.  This  ii  not  the  pnrpoee  that  the 
nucroeeope  if  need  for,  or  the  way  it  is  used. 


cussion  or  theorising,  but  for  practical  experi- 
ment. There  are  an  abundance  of  objectives 
within  reach  of  Prof.  H.  claiming  180^  air  an- 
gle, 84®  to  95^  balsam  angle,  yet  he  does  not 
mention  having  investigated  the  performance 
of  a  single  one.  In  this  he  has  not  followed  the 
example  of  his  high  authority,  Mr.  Wenham, 
who  did  report  the  trials  of  two,  usiog  in  one 
instance  an  immersion  lens  dry,  and  in  the 
other  reporting  an  angular  aperture  some  30^ 
less  than  was  foond  by  a  gentleman  who  was 
present  at  the  trial. 

Prof.  H.  also  says,  **It  is  fitct  that  this  whole 
matter  of  increasing  the  balsam  angle  over  82^ 
by  some  device  of  this  kind,  has  absolutely 
nothing  to  do  with  the  objective."  Indeed! 
This  is  a  most  astonishing  facl  The  objective 
and  its  construction  have  everything  to  do  with 
utilizing  rays  of  more  than  41°  of  incidence. 
Prof.  H.  must  experiment  before  he  dictates. 

I  will  ask  him  why  he  has  entirely  ignored 
the  optical  arguments  of  Dr.  J.  J.  Woodward 
and  Prof.  Simon  Newcomb,  and  the  computa- 
tion of  Prof.  Beuel  Keith?  Any  one  taking  the 
position  of  Prof.  Hitchcock  on  this  subject 
must  necessarily  refute,  if  he  can,  all  that  has 
been  published  on  the  other  side. 

However,  the  fact  that  objectives  are  con- 
structed with  more  than  82®  balsam  or  glass 
angle,  may  be  considered  settled  beyond  all 
question. 

On  the  affirmative  side  we  have  the  following 
physicists:  Tollee»  Helmholts,  Abb4  Newcomb, 
Keith,  Woodward,  Blackham  (unpublished). 
Bficroscopists:  Woodward,  Blackham,  liayall, 
Pelletan.  Practioal  Opticians:  ToUes,  Spen- 
cer, Hartnack,  Zeiss,  Powell  ft  Lealand. 

On    the   other   side   we   have:    Wenham, 
Brakey,  the  late  Dr.  Lawson,  and  Hitchcock. 

Boston,  July  28, 1878.      Chjlbij»  Stoddbb. 


•  •  • 


Oil  Immeraion  Objectivea. 

JEd,  Am.  Jour.  ARcroscopy^l  received  from 
ObiI  Zeiss,  a  short  time  since,  one  of  his  newly 
oonstmcted  oil  immersion  objectives,  l-8th 
inch  focal  distance,  and  thinking  its  perform- 
ance, in  an  eminent  degree,  worthy  of  mention, 
I  inclose  a  short  description  of  it»  which  I  hope 
will  not  be  unacceptable  to  the  readers  of  your 
journal. 

The  immersing  fluid  used  with  this  objective 
is  oil  of  cedar,  which,  after  numerous  experi- 
ments, is  found  to  be  the  most  useful  for  this 
purpose,  as  it  affords  a  refractive  and  disper- 
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si76  power  almost  ezftcUy  that  of  orown  glass,  ■     T&AJfSAOnOVB  07  800IBTIB8. 

so  that  when  in  nse  the  front  lens,  immersing      ^^  following  aoeonat  of  the  Beceptioo  of  the 
medlnm  and  cover  glass  may  be  opUoally  con- 1  g^^  Prandfoo  Miorosoopical  Bodely  wm  Mot  os 


sidered  as  bat  a  single  piece  of  orown  glass, 
thus  obTiating  the  necessity  of  ooTcr  oorreo- 
tion.  To  test  this  praotieally  I  examined 
slides  of  P.  angykUum,  with  covers  of  varying 
thicknesses  of  1-60,  1-125,  and  1-260  inch 
respectiyely,  and  found  the  resnlts  equally 
good  with  eiUMr  central  or  obUqne  light 

The  angnlar  aperture  of  this  objective  is 
extreme— 113^  in  balsam.  Its  performance  is 
exceedingly  line,  scarcely  equaled  by  that  of 
any  objective  I  have  ever  seen,  and  I  am 
familiar  with  the  productions  of  the  best 
makers.  Its  definition  is  simply  superb,  with 
the  field  flat,  brilliantly  illuminated,  dear  and 
limpid,  with  a  power  of  resolution  competent 
to  any  known  test,  and  showing  Anq>h!^pkura, 
when  dry  mounted,  with  the  utmost  facility, 
when  illuminated  with  a  common  hand  lamp 
and  mirror.  A  skilful  anatomist,  accustomed 
to  the  very  best    objectives,    unhesitatingly 


in  proof,  without  any  indication  of  its  origin. 
While  embodyiDg  much  pleasant  news,  it  oont>iPft 
■ome  ■cientific  mistakes,  which  show  that  it  baa 
not  been  oarefaHy  revised  by  the  Secretary  of  the 
Society.— Xd.  Am.  J.  K.] 

Ifflnrasf mploal  Society  RceepUoB* — The  sixth 
annual  reception  of  the  San  Francisco  Hieroseop}- 
cal  Society  was  held  at  the  KeroantUe  library  Hall 
on  Thursday  evening.  May  SSd,  and  the  large 
gathering  of  invited  guests,  the  animated  courtesy 
of  the  twenty-two  exhibitors,  and  the  prolonged 
interest  manifested  in  the  almost  innumerable 
phases  of  nature's  minute  beauty  which  were 
shown,  proved  that  this  one  day  in  the  year,  in 
which  the  microscropists  of  our  city  leave  their 
studios  for  the  reception-room,  is  growing  more  and 
more  to  be  an  established  event  in  the  social  life 
of  San  Francisco. 

We  started  from  the  entrance  door  with  the  well 
classified  catalogue  in  band.  President H.  C.  Hyde, 
whose  instrument,  a  fine  Zentmayer,  caught  ever j 


eye,  had  upon  its  stage  living  vegetable  forms- 
avers  that  he  has  never  seen  «»ytbing  equal  to  ^  diatoms,  protococcus,  etc.  Our  eyes  passed  from  bis 

slides  to  an  odd-looking  instrument,  built  when  oar 
grandfathers  were  young,  the  property  of  Mr.  Ghaa. 


it  when  used  for  the  examination  of  histologi- 
cal preparations. 

To  the  petrologist  it  has  the  especial  merit 
of  rendering  the  use  of  the  cover  unessential, 
as  well  as  the  polish  of  the  surface  of  rock 
sections  etc.,  with  that  extreme  care  usually 
found  necessary,  as  the  nature  of  the  medium 
prevents  that  breaking  up  and  diflhsion  of  the 
light  by  the  rough  surfaces.  This  will  be  high 
recommendation  to  one  who  has  fragile  mate- 
rial to  prepare. 

The  working  distance  is  amply  large,  and  I 
think  we  may  finally,  with  good  reason,  con- 


Banks,  which  stood  in  strange  contrast  with  the 
daszling  mechanical  perfection  of  the  Zentmeyer. 
It  soon  occurred  to  us  that  the  exhibitors  were 
classified  in  three  sections— vegetable,  animal,  and 
mineral,— in  proof  of  which  we  found  Mr.  Charles 
Banks  near  President  Hyde,  in  genial  supervision  of 
his  three  instruments,  a  much  observed  radio- 
meter, and  the  slides  of  water  lUy  raphides,  ataroh 
grains,  and  the  deutsia'e  beantiftil  stellate  hairs, 
which  he  deaoribed  while  adjusting  for  the  varying 
eyes  bis  unique  aluminium  instrument.  Still  in 
the  vegetable  world,  we  passed  to  Mr.  J.  P.  Moore*B 


sider this producUon  of  Mr.   Zeiss  a  genuine  **^1**»  ^  ^^^  **  ^^^^  ^^^  "mushrooms"  and 


advance  toward  objective  perfection. 

Qiorieslown,  Mass,       L.  M.  Wzlus,  M.  D. 

A-tt-^ 

Oiling^  the  Kicroscope. 

m.  Am,  Jour.  Jficroscopy— Please  allow  me 
to  make  a  suggestion  in  reference  to  the  mi- 
croscope, vis:  that  the  working  parts  should 
be  well  oiled.  It  is  not  an  uncommon  oocur- 
rence  to  find  that  the  fine  adjustment  does  not 
work  properly,  or  that  the  rack  and  pinion 
*' jerks."  This  may,  in  some  cases  at  leasts  be 
remedied  by  using  a  little  good  oil. 

If  the  microscope  is  used  where  there  is 
dust,  it  will  require  occasional  cleaning  of  the 
fine  adjustment  screw,  etc. 

Tidare,  Cai.  Allxn  T.  Moobx. 


toadstools,"  with  admirable  drawings,  with  a 
curious  and  most  efficient  microscope ;  to  find  be- 
hind it  Mr.  Moore  in  his  instructive  discourses  over 
his  favorites,  the  fungi;  the  humble  but  honest 
working  servitors  of  the  plant  world,  enormous 
builders  of  the  night  time,  while  your  gaudy  aristo- 
crats, passion  flower  and  rose,  sleep  ;  improvera  of 
waste  places,  content  with  humble  food. 

Mr.  J.  Wickson  led  us  with  his  neat  monocular 
into  the  hearts  of  trees,  showed  the  very  fibre  of 
the  heavy  Honduras  mahogany,  so  precious  to  the 
cabinet-makers  of  fifty  years  ago;  and  the  box- 
wood, so  iodispensible  to  the  engraver ;  and  then, 
in  a  double  stained  leaf,  pointed  out  how  the  cari- 
ous vascular  tissue  of  the  trunk  continued  to  the 
ftirthest  extremity  of  each  leafiet.  Ferns  are  be»nti- 
fal  to  the  unassisted  eye ;  but  we  never  suspected 
the  secrets  of  their  brown  spots,  the  "fktut**  till 
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Mr.  G.  Ifc  If nrdook  revealed  them,  showing  not 
only  dieir  spores  snd  capsules,  bat  also  those  of 
the  Urvrworl  ^th  Mr.  J.  A.  Laogstroth  we  felt 
more  amongst  ftMniBar  matters.  From  his  pretty 
bouquet  he  picked  the  poUan  of  arbatns,  snap- 
dra^cm,  fhsohia,  tritonia  and  pansy,  and  showed 
these  little  globules  to  be  as  Yaried  in  their  stmo- 
tnre  as  ivory  earrings.  Leayes  breathe,  too,  it 
seema,  for  his  miorosoope  magnified  a  begonia  leaf, 
and  there  we  saw  innumerable  little  gaping 
months.  Mr.  W.  H.  Lent  set  before  ns  the  most 
mhmte  plants,  marine  and  fr^sh  water  algsD  and 
desmidimoce,  whilst  Mr.  Bleasdale,  next  at  hand, 
led  na  first  to  fossil  botany,  exhibiting  petrified 
woody  and  then  magnified  some  of  those  minnte 
photographs  of  which  we  hear— the  Declaration 
of  Independence  in  the  space  of  a  pin's  head,  etc. 

Ik  waa  CTident  at  Mr.  Xenas  Clark's  table  that 
we  bad  passed  from  the  vegetable  to  the  animal 
kingdom ;  for  beneath  his  instmment  were  seen 
polycistina,  the  finely  shaped  glass  shells  of  micro- 
scopic animals ;  sections  across  sea  urchin  spines 
which  reminded  as  of  crocheted  mats  in  their  tex- 
ture ;  and  the  many  toothed  tongue  of  the  snail. 
We  had  heard  of  the  deep  sea  dredging  expedi- 
tiona,  and  found  to  our  pleasure  that  Mr.  J.  Z. 
Darin  had  secured  a  specimen  firom  the  Ohallen- 
ger'e  laai  soundings  at  IdSO  fathoms.  With  this 
were  also  to  be  seen  foraminifera  shells  and  the 
■kin  and  scales  of  the  sole. 

No  department  of  xoOlogy  is  more  popular  than 
entomology,  and  it  was  gratifying  to  find  it  so  well 
represented  here.  In  insect  anatomy  Mr.  William 
Aahbomer  had  the  mouth  of  the  honey  bee,  a 
blow-fly's  proboscis,  and  the  head  of  culex  pipiens— 
literally  singing  gnat— that  musical  vagabond,  the 
mosquito.  After  seeing  the  fierce  cutlery  of  his 
month  and  the  bushy  plumes  that  are  his  ears,  we 
wonder  neither  at  his  cunning  surgery  or  his  love 
of  melodies. 

From  the  more  chivalric  parasite  of  the  air,  Mr. 
W.  P.  Myers  led  us  to  the  more  permanent  feeders 
on  onr  bodies,  the  itch  insects,  the  face  insects, 
and  then  the  cheese  mite,  sliowing  adult  and  larval 
forms  of  all.  Mr.  0.  H.  WilJiams  attracted  much 
attention  with  his  living  mosquito  larva,  showing 
an  adnlt,  also,  and  Mr.  8.  B.  Boswell  gave  us  a 
brilliant  finale  in  the  insect  department,  with  his 
butterfly  scales,  beetle  wings,  and  the  down  of  the 
moth. 

Sreryone  missed  the  face  of  Mr.  Kinne,  who, 
after  a  long  Journey  and  elaborate  preparation,  had 
been  unfortunately  prevented  from  showing  the 
circulation  of  blood  in  the  living  fish's  gill,  oyster 
embryos,  and  many  unique  things. 

Dr.  S.  M«  Mouser  led  us  to  the  matters  of  physi- 
ology with  the  droulating  blood  in  the  frog's 
mesentery,  a  subject  he  has  brought  to  perfection 
with  apparatus  of  his  own  invention,  and  then,  for 


comparison  with  those  of  the  amphibian,  showed 
human  blood  corpuscles. 

With  Mr.  J.  H.  Wythe  we  were  still  in  minute 
anatomy ;  one  slide  was  the  curious  insect  eating 
organ  of  the  plant  utricularia  purpurea ;  another 
the  ^e  of  a  cuttle-fish,  and  another  the  lung  in 
pneumonia. 

At  Dr.  J.  P.  Whitney's  microscope  we  found  our- 
selves investigating  the  minute  strocture  of  onr 
own  body;  her^  were  nerve  tissues,  healthy  and 
diseased,  and  the  villi  of  the  stomach,  of  the  mouse, 
to  be  sure,  but  very  much  like  our  own,  and  pass- 
ing to  Dr.  S.  W.  Dennis,  the  beautiful  canal,  lake- 
like  system  of  cavities  in  human  and  bird  bones 
were  kindly  explained  to  us.  Mr.  John  Hewston, 
Jr.,  displayed  with  his  speccialty,  the  polarizer, 
the  usual  gorgeous  colors  given  by  that  piece  of 
apparatus,  showing  magnesium,  silver  and  nitre 
crystals.  Minerals  and  rocks  were  now  the  pre- 
dominating slides,  and  from  Mr.  J.  B.  Soupham 
we  heard  much  about  his  crystals  of  carbonate  of 
copper,  Egyptian  porphyry  and  fossil  bearing  lime- 
stone, whilst  Mr.  0.  H.  Denison  caught  the  eyes  of 
all  interested  In  mining  with  the  resplendent  crys- 
tals of  gold,  silver  and  cinnabar. 

Thus,  with  the  primeval  rock  stuff  of  nature,  the 
round  of  display  was  ended,  and  with  a  parting 
glance  at  the  bright  audience  we  passed  out  into 
the  starlight,  to  think  what  an  overpowering 
vision  of  a  world  to  which  we  are  ordinarily  so 
blind,  this  evening  had  brought  us ;  to  think,  per- 
haps, with  Oeorge  Eliot,  that  *'  If  we  had  a  keen 
vision  and  feeling  of  all  ordinary  life,  it  would  be 
like  hearing  the  grass  grow,  and  the  squirrel's 
heart  beat,  and  we  should  die  of  that  roar  which 
lies  on  the  other  side,  of  sHence,"  and  that  **  As 
it  is,  the  quickest  of  us  walk  about  well  wadded 
with  stupidity." 

Tl&e  Baa  Franelseo  Microacoptcal  Society ..- 
A  regular  meeting  of  the  San  Francisco  Microscopi- 
cal Society  was  held  at  the  Society's  rooms,  June 
6th,  President  H.  0.  Hyde  in  the  chair.  In  the  ab- 
sence of  Secretary  Olark,  Mr.  Wickson  acted  as 
Secretary  pro  tempore.  There  was  a  good  attend- 
ance of  members,  and  Mr.  Frank  Kennedy  as  a 
visitor. 

Besides  the  usual  acquisitions  to  the  library,  in 
the  form  of  recent  scientific  periodicals,  there  was, 
by  purchase,  Mr.  Andrew  Murray's  work  on  "  Econo- 
mic Entomology,"  which  is  especially  valuable,  for 
Its  descriptions  of  animal  parasites  and  acari  gener- 
ally. There  was  also  received  from  Germany  the 
first  of  a  series  of  exceedingly  valuable  charts,  en- 
titled **  Zoologischen  Wandtafeln."  These  are 
large,  accurately  drawn,  and  beautiftilly  colored 
plates,  suitable  for  mounting  and  hanging  upon 
the  walls  of  the  Society's  rooms.  The  plates  thus 
far  received  include  the  coral  polyp,  rhizopods  and 
Crustacea.    These  were  examined  with  much  care. 
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snd  proDOQDoed  the  flneft  large  drawingf  of  theie 
labjeots  the  membert  hftd  eTer  leen.  They  wiU  be 
carefoUy  mounted  and  hung. 

An  addition  to  the  library,  which  waa  received 
with  much  yalnable  oomment,  oonalsted  of  leven^- 
fl?e  Tolnmea  of  miorosoopioal  Uteratnre,  pnrohaaed 
from  the  library  of  Dr.  A.  Mead  Edwards.  Presi- 
dent Hyde  gave  an  interesting  analysis  of  the 
acqnisition,  stating,  in  oondnsion,  that  it  roonded 
ont  the  Sooiety's  library  in  sereral  important  direc- 
tions, and  would  be  of  lasting  value  and  interest 
to  the  Society. 

An  interesting  slide  was  received  for  inspection 
from  Mr.  Allen  T.  Moore,  of  Tnlare.  It  was 
**  Abbe's  Tost  PUtte,**  for  testing  chromatic  and 
sperical  aberrations,  which  Mr.  Moore  recently 
received  from  Qermany.  Unfortunately,  the  slide 
was  found  to  be  badly  broken,  when  the  package 
was  opened,  and,  consequently,  no  satisfactory  ex- 
amination could  be  made  of  its  merits.  In  Mr. 
Moore's  letter,  he  makes  the  following  announce- 
ment: 

'*  I  have  recently  resolved  snrirella  gemma  (dry) 
into  longitudinal  lines  by  a  Gundlach's  one-fifth  ob- 
jective (IDS'*),  with  very  oblique  sunUgbt.  That  is 
almost  too  good  to  be  true,  isn't  it  ?  I  have,  how- 
ever, a  witness.  The  objective  is  owned  by  Dr.  A. 
O.  Stokes,  of  Trenton,  N.  J.,  and  is  very  good  for 
the  price,  $16." 

A  good  part  of  the  meeting  was  devoted  to  con- 
versational discussion  of  ways  and  means  for  in- 
creasing the  society's  acquisitions  in  an  important 
•direction,  the  details  of  which  will  doubtless  be 
made  known  at  a  future  meeting. 


EXOHAVaXS. 

Subscribers  who  have  a  surplus  of  interesting  mi- 
croscopic material,  or  objects  in  any  denartment  of 
natural  science,  which  tney  wish  to  exonange,  may 
announce  it,  without  charge,  in  this  column.  The 
following  rules  must  be  observed:  1.  The  privilege 
of  announcing  an  exchange  is  confined  to  sub- 
ecrihers.  2.  ExoHAifOEB  only  idll  be  admitted. 
Sales  must  be  relegated  to  the  advertising  de- 
oartment.  8.  Each  exchange  will  be  limited  to 
three  lines,  and  must  be  legibly  written  on  a  separ- 
ate slip  of  paper  (not  embodied  in  a  letter).  Be 
careftu  about  the  address. 

Diabantite,  a  newly  discovered  mineral,  and 
other  specimens,  in  exchange  for  good  cabinet 
specimens  from  other  localities.  A.  H.  Eddy,  Box 
«36,  New  Britain,  Oonn. 

Slides  of  moss  persitome  Funaria  hygrometrica. 
for  any  good  object  or  material;  also  slides  of  named 
diatoms  for  other  named  varieties.  Jos.  McKay, 
24  Liberty  street,  Troy,  N.  Y. 

For  exchange,  cluster  cups  on  leaves  of  geran- 
ium, gooseberry  and  ranunculus.  £.  W.  Holway, 
Decorah,  Iowa. 

Three  Wenham  compressoriums  for  a  Cox's  self- 
centering  turn-table  complete.  Qeo.  A.  Mitchell, 
Hanover,  N.  H. 

British  plants  and  bird's  eggs  for  American  ditto. 
J.  A.  Sanford,  889  Summit  street,  Toledo,  Ohio. 


Marine  alga,  diatoms  in  situ  on  algn,  mnsd, 
hepotica.  ferns,  lichens,  lyoopodiacen,  etc,  in  ex- 
change ror  any  good  mounted  objects.  IL  A. 
Booth,  Longmeadow,  Mass. 

Wanted  for  a  choice  collection  of  moand  builder's 
and  Indian  relics,  a  good  binocular  stand.  Address 
Bev.  J.  D.  King,  Chatham,  Mass. 

Wanted,  a  good  microscope  stand,  UnocnUur  pre- 
ferred, in  exchange  for  photographic  lenses.  N. 
Taylor,  676  Broadway,  New  Tork. 

Wanted,  a  mlcroseope,  obiectlve,  or  aooessoiy 
apparatus,  in  exchange  for  a  nrst-clsiss  guitar,  Wm. 
B.  Tilton's  patent;  cost  UO.  H.  B.,  Box  852,  Wor- 
cester, Mass. 

Large  quantitv  botanical  species  indigenous  to 
this  section,  well  preserved,  to  exchange  for  similar 
of  other  sections  of  U.  8.  H.  F.  Jaeger,  455  Dear- 
bom  Avenue,  Chicago,  111. 

First-class  injections  and  stainings  of  tongue, 
liver,  kidney,  bladder,  intestine,  stomach  and  brain 
of  raobit.  and  kidney  of  pig,  in  exchange  tor  vege- 
table stainings,  insects,  etc.  J.  Eckstein,  Jr.,  136 
Broadway,  Cincinnati,  0. 

Spines  of  Euplectella  spedosa  (glass  sponge);* 
also  globular  sand  from  Great  Salt  Lake,  for  other 
good  materiaL     J.  (Hyler,  Bidgewood,  Bergen 
County,  N.  J.,  Box  104. 

Wanted,  a  good  MdUer's  balsamed  proof  j^late.  In 
exchange  for  a  Beck's  microscope  lamp.  H.  Wat- 
son, 81  Abom  street.  Providence,  B.  L 

Leaves  with  stellate  hairs,  including  the  beauti- 
ful Ooton  eleuthera,  from  the  Bahamas;  also  p<dy- 
paries  showing  reproductive  cansules,  mounted  or 
unmounted,  for  exchange.  C  0.  Merriman,  Boch- 
ester,  N.  Y. 

Slides  of  com  smut,  spicules,  and  lepidoptera 
scales  of  various  kinds,  in  exchange  for  other  well 
mounted  objects;  transparent  and  for  low  poweis 

5 referred.    Arthur  Hooart,  Box  581,  Penn  Tan, 
ates  County,  N.Y. 

Slides  of  human  lung  In  second  stage  of  pnen- 
monia,  for  other  pathological  specimens.  F.  W. 
Mercer,  M.  D.,  Southem  Hospital,  Anna,  Dl. 

Australian  diatoms  and  other  objects,  tmrnouDt- 
ed.  sent  for  varieties  of  insect  pests  in  thehr  stages; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  Sydney  Qlbbons,  Mel- 
bourne, Victoria. 

Sole  skin  and  single  and  doable  stainings  in  ex- 
change for  other  well  mounted  objects,  anatomical 
preferred.  John  Walker,  comer  Eighth  street  and 
Twelfth  avenue,  Minneapolis,  Minn. 

Hamilton,  Up.  Held,  and  carboniferous  fossilt; 
also  eastern  minerals,  to  exchange  for  fossils,  min- 
erals, shells,  or  Indian  relics;  lists  of  duplicates  sDd 
desiderata  sent  upon  application.  B.  H.  Wright, 
Penn  Yan,  N.  Y. 

Wanted,  good  gatherings  of  Pleurosigma  angn- 
latum.  for  diatoms,  good  slides;  will  give  matemi 
or  casn.    Eugene  Mauler,  Travers,  Switzerland* 

For  exchange,  for  a  microscope,  a  small  engine 
lathe  (screw  cutting)  in  nice  onler,  costing  $110. 
Address  Dr.  J.  H.  (Converse,  West  Troy,  N.  Y. 

Sections  o^mauzanita,  Calif,  laurel,  chapparal, 
Yerba  lauta,  mountain  mahogany,  cedar,  etc.;  cop- 
per and  diver  oros  from  Oomst<>ck  lode,  opaque: 
and  raro  chemicals  for  polariscope,  for  any  fOod 
mounted  objects.  F.  H.  Engels,  M.  D.,  YvfpxM, 
Nev. 

Magic  lantern,  nine  slides  (two  mechanicsl)  in 
complete  order,  in  exchange  for  good  compound 
microscope.    T.  B.  Barwooo,  Flatbush,  L.  L 
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'On  the  Life-History  of  a  Minute  Septic 
Organism,  with  an  Account  of  Experi- 
ments made  to  Determine  its  Thermal 
Death  Point."     By  Rev.  W.  H.  Dal- 

linger. 

From  the  Proceediugs  of  the  Boyal  Sooietr,  No. 
187,1878.  Oommnnicftted  byProfesBor  Haxley, 
Sec.B.S.    BeoeiTed  March  26, 1878. 

TFt^  Tvoo  PUiies, 


EABLY  four 
years  since,  in 
examining  an 
infusion  of  ani- 
mal matter, 
wbioh  had,  un- 
f  ortunately, 
been  dilated 
with  water,  and 
had  vegetable 
su  b  8  t  anoes 
placed  in  it,  I 
observed  a  min- 
ute and  intensely  active  organism,  which, 
on  closer  and  more  careful  examination,  I 
loond  to  be  of  a  form  entirely  new  to  me. 
I  therefore  determined  to  endeavor  to  dis- 
cover its  life-history;  but  the  diluted  in- 
fusion was  nnsuited  to  it,  and  in  the  course 
of  five  days  no  living  form  remained.  Dar- 
ing this  tune  I  had  been  able  to  determine 


very  little  that  was  consecutive,  but  had 
seen  enough  to  lead  me  to  desire  to  find  it 
again;  and  for  the  two  following  years  I 
steadily  examined  all  the  infusions  within 
my  reach,  as  well  as  all  probable  places  be- 
sides, but  in  vain.  And  it  was  not  until  the 
latter  part  of  the  summer  of  1876  that  I 
found  it  again.  It  appeared  then,  in  a 
maceration,  in  which  the  body  of  a  vole 
was  decomposing.  The  maceration  was 
only  three  weeks  old,  and  this  organism 
had  evidently  only  just  arisen;  it  increased 
daily  in  vigor  and  numbers,  and  in  three 
weeks  I  was  at  liberty  to  study  it  continu- 
ously. 

For  this  purpose  I  employed  the  "con- 
tinuous stage,"  jointly  devised  for  prece- 
ding researches,*  by  means  of  which  a  drop 
of  the  infusion  could  be  kept  under  exam- 
ation,  without  evaporation,  for  an  indefinite 
time,  and  with  the  most  powerful  lenses,  f 

My  method  was  to  follow  out,  as  far  as 
possible,  the  morphological  details  separ- 
ately; and  then  to  steadily  follow  one  form 
from  its  earliest  to  its  most  mature  condi- 
tion; thus  discovering  how  the  different 
states  were  related,  and  making  out  an  un- 
broken life-history. 

Most  of  the  more  difficult  and  delicate 


*Yide  "Farther  Besearches  Into  the  Life-His- 
tory of  the  Monads.*'  Monthly  Micro.  Journal, 
Vol.  XI,  pp.  97-99. 

fLinen  instead  of  bibalons  paper  is  nownsedas 
the  agent  for  conreying  a  constant  snpply  of  evap- 
orating moisture  to  the  chamber  in  which  the  or- 
ganisms are  examined  in  this  piece  of  apparatus. 
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work  was  done  with  an  entirely  new  lens, 
made  speoiallj  for  me  by  Measra.  Powell  & 
Lealand;  and  wMdh  is  nominally  a  l-85th 
inch  lens.  It  was  made  speoially  for  this 
class  of  inyestigation,  for  which  it  is  admir- 
ably adapted.  Its  "  working  distance  "  is 
sufficient;  its  "penetration/'  for  snoh  a 
power,  is  extremely  great,  its  angle  being 
moderate;  and  its  *'  definition  "  is  as  sharp 
and  dear,  when  properly  used,  as  that  of 
the  finest  l-4th  or  l-8th.  I  also  had  the 
advantage  of  the  nse  of  the  four  new  lenses 
made  on  a  "new  formula"  by  the  same 
makers,  yiz.,  a  l-8th  of  low  angle  and  great 
penetrating  power;  and  a  l-8th,  l-12th  and 
1.16th  of  high  angles.  I  also  used  the 
l-25th  and  l-50th  lenses. 

One  of  the  difficulties  attending  the  study 
of  this  organism  was  its  extreme  rapidity 
and  caprice  of  movement.  Its  normal  form 
is  depicted  at  Fig.  1,  Plate  1.  It  is  there 
magnified  3,000  diameters.  Its  sarcode  is 
clear,  and  to  all  the  lenses  employed  struc- 
tureless. It  is  usually  found  to  have  min- 
ute vacuoles  scattered  through  it.  The 
form  of  the  body  is  distinctive.  Its  greater 
part  is  a  long  oval,  slightly  constricted  a 
little  above  the  middle.  But  from  the 
front,  or  shorter  portion,  a  kind  of  neck 
(d,  Fig.  1)  protrudes,  from  which  proceeds 
the  front  flagellum,  which  is  extremely  fine, 
and  from  one  and  a  half  times  to  twice  as 
long  as  the  body.  Below  this,  and  at  the 
sides  or  "shoulders ''  of  the  organism,  two 
other  long  and  fine  flagella  arise,  proceed- 
ing backwards,  as  seen  at  b,  c,  ibid.  In  ad- 
dition to  this,  there  is  always  a  nucleus -like 
body  slightly  to  one  side  of  the  lower  part 
of  the  organism,  as  seen  at  d;  and  with  the 
higher  lenses  and  delicate  manipulation 
there  was  frequently  seen,  within  this,  an 
extremely  minute  globule,  also  indicated  at 
d  But  as  this  was  not  always  present,  even 
in  the  normal  state  of  the  organism,  it  was 
probably  not  important. 

The  extreme  length  of  the  body  was  the 
l-4000th  of  an  inch.  It  rarely  exceeded 
this,  and  was  often  less. 

It  swam,  as  I  have  said,  with  great  rapid- 
ity; and  all  its  movements  were  most  grace- 


ful, varied  and  controlled.  Its  usual  mode 
of  motion  is  in  a  direct  line,  or  in  carves; 
and  with  its  trailing  flagella  behind  and  its 
active  anterior  one,  it  is  a  very  remarkable 
object  But  the  suddenneaB  with  which  it 
can  arrest  its  most  rapid  movement,  or 
change  it  in  any  direction  up,  down,  or 
directly  reversed,  is  still  more  remarkable. 
In  this  the  flagella  at  the  sides  are  brought 
into  active  operation;  sometimes  both  being 
spread  out  like  long  arms;  at  other  times 
one  being  stretched  out  and  in  vigorous 
action,  while  the  other  is  closely  pressed  to 
the  other  side,  and  so  forth,  giving  this 
organism  a  control  over  its  movements 
which  is  of  extreme  interest.  Indeed  the 
apparent  volitional  mastery  which  this 
seemingly  structureless  speck  exercises  over 
these  equaUy  structureless  filaments,  for  the 
determination  of  its  course,  cannot  be  seen 
and  studied  without  wonder. 

But  besides  this  free  swimming  move- 
ment, it  was  capable  of  the  most  vigorons 
motion  in  an  "anchored"  state.  Most  of 
the  larger  septic  organisms  belong  to,  or 
are  associated  with,  certain  conditions  of 
the  decomposing  matter;  and  disappear  be- 
fore the  advent  of  other  forms,  when  that 
condition  is  past.  This  one  was  associated 
with  the  general  breaking  up  of  the  decom- 
posing animal  matter;  and  the  movement 
which  I  am  about  to  describe  apparentlj 
contributed  to  this.  It  was  a  powerfol 
springing  motion.  The  trailing  flageUft 
became  attached  to  the  fioor,  as  at  a,  ^ 
Fig.  2,  by  what  means  could  never  be  dis- 
covered ;  but  the  attachment  was  very 
secure,  and  could  be  discontinued  at  any 
moment.  Directly  the  anchorage  is  made, 
the  two  anchored  flagella,  with  the  utmost 
rapidity,  coil  in  a  spiral,  as  at  c.  Fig*  ^t 
bringing  the  body  of  the  organism  nearly 
to  a  level  with  the  floor.  With  equal  sud- 
denness it  darts  up  in  the  line  indicated  by 
the  arrow,  d,  and  thus  having  reached  the 
limits  of  its  flagella,  it  moves  down,  yni^ 
equal  rapidity,  in  an  arc  of  a  circle,  of 
which  the  flagella  are  the  radius;  indicated 
by  the  arrow  e.  In  this  way  the  whole  body 
is  brought  down  on  the  point  /.    Bnt  the 
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matter  to  be  noticed  is,  that  this  is  never 
done,  except  upon  a  fragment  of  thedeoom- 
poeiDg  tiasaes  in  the  infndon.  And  if  a 
small  fmgment  be  taken  ont  at  any  time 
and  examined,  it  would  soon  be  encircled 
by  thonsands  of  these  forms  incessantly 
darting  up  and  down  upon  it  in  the  way 
dMoribed;.  and  careful  observation  showed 
that  they,  by  this  means,  rapidly  changed 
the  form  and  diminished  the  size  of  the 
little  particles  so  attacked.  No  morpho- 
logical changes  are  at  all  apparent  in  those 
that  are  in  this  condition,  but  they  are  con- 
tinaally  freeing  themselves  and  swimming 
away,  and  others  are  constantly  coming. 

The  changes  now  to  be  described  will  be 
ondeistood  to  be  given  as  the  result  of  long- 
continued  and  repeated  effort.  Failure  is 
▼eiymuch  more  frequent  than  success  in 
working  out  the  preliminary  details,  but 
pre-eminently  so  in  steadily  following  to 
the  end  the  changes  undergone  by  a  minute 
organism.*  I  merely  record  the  final  re- 
sults, which  have  issued  both  from  the 
stndy  in  detail  of  phases  in  the  life-cycle  of 
the  organism,  such,  for  example,  as  the 
minntiae  of  the  method  of  fission  and 
fusion — and  also  from  an  unbroken  obser- 
▼ation  of  its  comparatively  short  life-cycle, 
which  was  three  times  repeated.  | 

Following  then,  steadily,  a  normal  form,  I 
which  has  just  freed  itself  from  the  spring- 
ing condition,  as  Fig.  1,  the  first  real  indi- 
cation of  change,  though  by  no  means  the 
fint  to  be  discovered,  is  a  splitting  of  the 
anterior  flagellum,  as  seen  at  a  and  6,  Fig. 


*In  fact  hundreds  are  followed  which,  fh)in  one 
or  more  of  manycaasefl,  do  not  complete  the  cycle 
of  their  liTes.  It  may  be  arrested— and  fireqnentlj 
^T-by  death,  in  the  earher  stages,  in  the  middle,  or 
•till  worse  towards  the  end.  lo  the  same  way  there 
ms^  be  failure  by  the  indiyidnal  form  being  lost 
amidst  a  crowd  of  others,  or  by  slowly  working  its 
waytothelittleriDjgof  liqaid  %i  the  edge  of  the 
cover,  and  then  goiu^  ont  into  it,  and  so  mftkioR 
nirtber  study  impossible.  Or  the  apparatus  may 
be  at  a  eritinU  moment  a  source  of  trouble;  the 
delicate  balanoe  between  the  moisture  carried  oTor 
by  capillarity  into  the  chamber  containing  the  fluid 
with  Its  organisms,  and  the  evaporation  taking 
pn«e,  mar  by  aome  means,  such  as  a  sudden 
change  of  temperature,  be  broken,  and  nullify 
hoars  of  patient,  and,  but  for  that,  suooessfiil 
work.  In  OTerr  suoh  case  there  is  but  one  method 
open— it  is  to  begin  again  de  novo  upon  another 
form. 


3,  and  the  moving  of  the  nucleus  to  the  oen- 
tve,  as  seen  at  c.  With  a  power  of  from 
three  to  four  thousand  diameters,  there  may 
also  be  seen  a  delicate  line  under  the  base 
of  the  flagellum,  as  shown  at  d.  In  the 
course  of  from  thirty  to  sixty  seconds  this 
has  widely  opened,  and  the  base  of  the 
flagellum  has  divided,  as  seen  at  a,  Fig.  4, 
while  at  the  same  time  the  nudeus  shows 
an  incision  in  the  direction  of  its  length,  as 
seen  at  b  in  the  same  figure;  and  a  similar 
incision  has  commenced  at  the  posterior 
end  of  the  body,  as  shown  at  c.  In  a  very 
few  seconds  more,  this  slight  incision  (c. 
Fig.  4)  is  the  origin  of  a  wide  opening,  as 
seen  at  a.  Fig.  5,  above  which  it  will  be 
seen  that  the  nucleus  has  almost  divided, 
and  a  pale  line  runs  through  the  body  sub- 
stance from  the  upper  to  the  lower  opening. 
The  posterior  opening  widens  much  more 
rapidly  than  the  anterior  one,  as  Fig.  6 
shows,  depicting  a  condition  ensuing  in 
from  one  minute  to  four  minutes  after  that 
shown  in  Fig.  5.  And  at  this  stage  the 
nucleus  has  split  into  two  and  the  divided 
parts  occupy  distinct  positions,  as  shown  at 
a,  b.  The  upper  or  anterior  spUt  now 
widens  as  well  as  the  posterior  one,  as 
shown  in  Fig.  7,  leaving  the  two  parts 
merely  united  by  a  neck  of  saroode.  Great 
vigor  of  movement  now  ensues,  but  of  an 
irregular  kind;  and  instead  of  being  for- 
ward, is  from  side  to  side;  when  suddenly 
the  distance  between  the  two  parts  widens, 
as  in  Fig.  8,  a  stretched  fibre  of  sarcode 
alone  uniting  them.  Movement  is  still  ap- 
parently concerted,  and  ia  from  each  other, 
the  fibre  of  sarcode  becoming  speedily 
thinner  until  it  has  stretched  to  double  the 
length  of  an  ordinary  trailing  flagellum; 
this  is  shown  in  Fig.  9;  and  in  a  few  seconds 
more,  by  a  vigorous  movement  of  each 
body  in  opposite  directions,  as  the  arrows 
indicate,  the  fine  filament  of  sarcode  snaps 
in  the  middle,  and  two  perfect  forms  are 
thus  set  free  by  fission. 

The  process  is  carried  on  with  great  vigor, 
and  is  apparenUy  the  only  metamorphosis 
to  which  the  organism  is  subject.  In  nine 
separate  cases  a  single  form  was  carefally 
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followed — that  is  to  say,  a  Tigorons  form  in  line,  and  always  takes  a  sadden  dart  back 


each  oase  was  watched  from  its  first  act  of 


wards  before  changing  the  direction  of  itB 


fission,  one  part  of  the  divided  organism  j  motion.  It  may  swim  in  this  way  for  from 
being  constantly  followed.  The  whole  pro-  a  quarter  to  half  an  hour;  but  during  this 
oess  of  division,  from  its  visible  beginning  time  a  band  of  granules  is  formed,  at  first 
to  its  close,  took  place  in  from  four  to  seven  faintly,  and  afterwards  very  distinctly, 
minutes,  and  was  recommenced  during  the ;  which  is  shown  at  a,  Fig.  11.  In  this  oon- 
first  hour  in  periods  not  exceeding  three  dition  it  swims  directly  into  the  midst  of  a 
minutes.  For  the  next  two  hours  the  in-  group  of  forms  in  the  springing  state, 
tervals  would  be  from  seven  to  ten  minutes, '  shown  in  Fig.  2,  and  the  utmost  care  is 
and  after  this  the  intervals  became  indefin-  needed  to  keep  it  in  view;  but  as  a  rule  not 
ite,  not  being  less  than  twenty  nor  more  •  many  seconds  ensue  before  it  has  firmly 
than  forty  minutes.  !  attached  itself  to  one   of    the   springing 

Following  the  first  separated  segments,  forms,  which  at  once  unanchors  itself,  and 
as  represented  by  one  part  of  its  divisions,  I  both  together  swim  freely  and  vigorously 
in  all  its  subsequent  separations,  as  begun '  about,  as  shown  in  Fig.  12.  They  now 
and  carried  on  by  nine  separate  organisms  |  swim  in  concert  for  a  very  variable  period, 
in  which  fission  happened  for  the  first  time,  but  generally  from  thirty-five  to  forty-five 
the  terminus  of  the  process  of  fission  in  the .  minutes,  when  their  movements  become 
last  of  the  segment  forms  in  all  the  cases,  i  sluggish;  the  trailing  flagella  of  the  lover 
was  death  in  six  of  the  nine  instances,  and  form  become  inert  and  fall  upon,  and  be- 
entire  metamorphosis  in  the  remaining  |  come  fused  with,  the  mass  of  saroode; 
three.  In  the  cases  in  which  death  en-  meanwhile  the  bodies  have  rapidly  been 
sued,  the  process  of  fission  was  continued  uniting,  and  the  two  nuclei  become  fused 
for  seven  hours  in  one  case,  six  hours  in  { together,  as  seen  in  Fig.  13,  while  the  an- 
three  cases,  and  five  and  a  half  hours  in  the ;  tenor  flagella  become,  in  their  extremely 
remaining  two.  In  the  cases  in  which !  sluggish  movements,  at  last,  entangled  with 
metamorphosis  took  place,  three  hours  in  each  other,  and  also  melt  together,  as 
one  case,  and  four  hours  In  the  remain- !  shown  at  5,  and  all  movement  ceases.  la 
ing  two,  terminated  the  period  of  fission,  the  course  of  ten  minutes,  from  this  con- 
There  was  then  inaction  in  this  last  seg-|  dition,  all  trace  of  the  separate  bodies  is 
meut  form,  and  the  appearance  indeed  of  lost,  a  more  or  less  regular  oval  form  is 
the  loss  of  vitality;  but  the  first  indication '  taken,  as  shown  in  Fig.  14;  at  the  same 
of  a  difference  betweed  this  and  the  more  time  a  slow  amoeboid  disturbance  of  the 
frequent  cases  of  vital  collapse,  was  the  sarcode  is  visible,  which  diminishes  until 
rapid  ''dubbing,"  or  gathering  into  knots  perfect  fusion  results,  which  occurs  in  tbe 
of  the  trailing  fiagella,  followed  by  a  rapid  |  course  of  twenty  minutes,  all  trace  of  tbe 
enlargement  of  the  nucleus,  and  a  glitter-  nuclei  having  vanished;  and  the  oval  grad- 
ing, rapidly  amoeboid  condition  of  the  en-  ually  elongates  until  it  reaches  the  tigbt, 
tire  body.  This  condition  is  shown  in  Fig. ;  glossy,  stiU  condition  shown  in  Fig.  15. 
10.  The  changes  are  now  very  rapid:  not  This,  as  previous  experience  had  led  me 
more  than  seventy  seconds  elapse  before '  to  expect,  proved  to  be  a  cyst  charged  with 
the  trailing  fiagella  are  wholly  fused  with  spores.  On  the  first  occasion,  I  anticipated 
the  body  substance,  and  while  the  head-  a  long  continuous  watch;  but  at  the  end  of 


and-neok-like  protuberance  pointed  out  in 


three  hours  there  was  a  sudden  falling  in 


Fig.  1»  is  preserved,  the  body,  having  lost  the  middle  of  the  spindle-shaped  sac,  and  a 
the  lateral  or  trailing  fiagella,  becomes  |  general  alteration  of  form,  which  led  me  to 
oval;  with  an  immensely  developed  nucleus,  |  earnest  efiort  to  discover  some  discharge, 
as  shown  in  Fig.  11.  It  swims  now  with  <  And  that  it  was  taking  place  there  could  be 
great  ease,  but  always  merely  in  a  straight  I  no  doubt,  for  there  was  a  rapid  diminution 
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in  the  size  of  tbe  sao;  and  there  were  ap- 1  ered;  bnt,  by  a  litUe  delicate  adjnRtment  of 
parent  fraotnree  in  the  delicate  investing  |  light  and  lens,  there  became  distinctly  yia- 
membrane;  but  nothing  more  than  olondi- 1  ible  an  ontflow  from  the  two  ends  and  the 
Dess  at  the  ends  could  then  be  made  out.  middle  of  the  cyst,  of  the  most  exquisitely 
I  was  using  the  l-16th  new  formula  lens  minute  particles  which  I  haye  ever  seen; 
(dry),  and  exhausted  all  expedients,  in  |  and  as  the  quantity  flowing  out  diminished, 
Tiin,  to  make  out  the  real  cause  of  the  |  their  segregation  became  more  complete, 
ehange;  and  as  it  is  hopeless  to  attempt  to  I  and  their  clearness  and  independence  more 
change  a  lens  successfully  under  such  cir-  manifest. 

cnmstanoes,  there  was  nothing  to  be  done  t  The  nature  of  the  "  continuous  stage  " — 
bat  await  another  opportunity,  using  an- '  which  keeps  the  drop  of  fluid  under  exam- 
other  lens.  This  l-16th  had  proved  of  ination  from  evaporating— is  such  as  to 
great  value  throughout  in  the  detection  of  compel  the  use  of  the  microscope  in  an  up- 
minute  structure  and  change  of  form;  but  right  condition,  in  order  that  the  stage  of 
the  kind  of  illumination  which  best  reveals  the  instrument  may  be  perfectly  horizontal, 
extremely  minute  semi-opaque  bodies,  is  On  this  account  the  ordinary  "camera 
the  perfect  central  illumination  which  I  lucida "  is  of  no  avail,  or  only  of  use  by 
have  endeavored  to  describe  in  the  Monthly  \  special  and  difficult  arrangements;  but  a 
Microscopical  Journal,  Vol.  XY,  page  165. 1  beautiful  little  instrument,  made  by  M. 
That  is  to  say,  the  illumination  of  the  whole  i  Naohet,  of  Paris,  specially  meets  this  emer- 
field  through  a  circular  aperture  in  theigency,  and  enables  us  to  make  camera 
diaphragm  from  the  l-80th  to  the  1-lOOthof  I  lucida  drawings  with  great  ease  and  acou- 
an  inch  in  diameter,  through  the  centre  of  i  racy.  I  had,  therefore,  by  anticipation, 
which  aperture  the  optical  axis  of  the  sub- '  arranged  this  apparatus:  and  when  the  out- 
stage  condenser,  if  continued,  would  pass,  flow  had  continued  for  about  flve  minutes, 
Bat  for  this  special  method,  the  new  l-16th  |  made  a  drawing  of  the  cyst,  of  which  Fig. 
is  not  so  efficient  in  my  hands  as  the  l-25th,  16,  Plate  2,  is  an  accurate  copy.  As,  of 
l-36th,  or  l-60th.  !  course,  the  minute  particles  were  in  rapid 

Having,  therefore,  ultimately  secured  I  movement  of  outflow,  they  were  put  into 
another  sac,  I  determined  to  use  the  l-35th,  i  the  drawing,  not  with  camera  lucida,  but 
as  being,  as  I  believed,  the  most  suitable; subsequently;  and  they  accurately  repre- 
lens  for  the  purpose.  In  the  still  condition  -  sent  what  was  seen  at  the  time.  The  emis- 
of  the  sac,  ample  time  was  given  for  the  i  sion  continued  for  about  forty  minutes,  be- 
most  deUcate  adjustment  of  the  light  and  I  coming  more  and  more  feeble,  until  at  last 
of  the  lens,  and  the  watching  was  begun  i  there  was  no  more  movement.  At  this 
onder  the  best  conditions.  ,  stage  there  were  many  of  these  minute  par- 

Not  the  slightest  movement,  either  within  I  tides  well  segregated  round  the  ends  of 
or  without,  is  visible  while  the  cyst  is  in  i  what  remained  of  the  cyst;  and  then  I  was 
this  condition;  and  the  time  over  which  this  j  able,  not  only  to  make  a  drawing  of  the 
inactivity  extended  was  never  less  than  delicate  white  film  of  the  cyst,  but  to  indi- 
three  hours,  nor  more  than  flve  hours,  in  cate  by  flne  dots  the  relative  appearance  of 
the  eight  separate  instances  which  I  studied.  >  the  cyst  and  the  still  particles.  This  draw- 
In  the  second  instance  the  length  of  time ,  ing  is  reproduced  at  Fig.  17. 
which  elapsed  was  four  hours.  At  the  end ,  The  entire  details  of  the  subsequent  his- 
of  that  time,  without  reason  discoverable  at 
the  moment,  there  was  as  before  a  falling 
in  of  the  centre  of  the  cyst,  and  an  irregu- 
larity in  its  shape,  with  a  visible  and  rapid 
diminution  in  siase.  At  first  nothing  but  a 
cloudiness  at  the  two  ends  could  be  discov- 


tory  of  these  minute  bodies  were,  of  course, 
only  made  out  by  several  successive  and 
continuous  observations  on  the  emissions 
of  different  cysts.  But,  in  each  case,  tbe 
lens  was  fixed  upon  some  of  the  mi  ante 
bodies  that  remained  near  the  exhausted 
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oyst,  and  then  the  obeerration  was  un- 
broken and  oontinaona  to  the  end.  When 
first  seen,  these  exquisitely  minute  specks 
are  strongly  opaque;  but  as  they  are  atten- 
tiyely  watched  with  a  magnification  of 
5,000  diameters,  they,  in  the  course  of  from 
twenty  to  forty  minutes,  become  quite 
clear,  and  would  be  much  more  difficult  to 
find  in  this  condition  than  when  first 
poured  out.  But,  following  upon  this, 
there  is  a  distinct  elongation,  which  is  in- 
dicated at  Fig.  18,  and  this  proceeds  so 
that,  at  the  end  of  an  hour  and  a  half,  they 
were  in  the  shape  and  relative  size  shown 
at  Fig.  19. 

On  the  first  and  second  occasion  on 
which  the  observations  were  made,  very 
little  was  made  out,  except  the  succession 
of  the  metamorphoses;  but  on  subsequent 
occasions,  when  a  careful  scrutiny  for  the 
discovery  of  delicate  changes  was  made,  the 
dear,  sharp,  defining  power  of  the  new 
l-16th  objective  was  of  great  service;  by  its 
means  I  was  enabled  to  discover  the  first 
indication  of  the  origin  of  the  anterior  and 
lateral  flagella  in  the  developing  germ.  At 
the  end  of  an  hour  and  a  half  after  emission 
from  the  sac,  the  long  oval  form  which  the 
germ  had  taken  (indicated  at  Fig.  19)  was 
always  associated  with  a  sharpening  at  one 
end.  This  became  rapidly  sharper  and 
longer,  as  seen  in  Fig.  20,  at  4  and  6.  This 
always  developed  into  the  interior  flagelluuL 
But  at  about  the  same  time — ^generally 
about  two  hours  after  emission  from  the 
cyst — ^there  were  pushed  out  two  delicate 
points  of  sarcode  laterally,  and  at  right  an- 
gles to  the  beak  in  front;  1,  2,  8,  5,  Fig. 
19,  are  C3pies  of  camera  drawings  of  this 
condition  in  the  minute  germinating  body; 
and  the  extremely  delicate  lateral  points 
were  found  by  doso  watching  to  develop 
into  the  lateral  flagella  of  the  perfect  form. 
The  growth  was  now  much  more  rapid; 
Fig.  21  represents  the  changes  that  had 
taken  place  in  forty  minutes  after  the  con- 
dition depicted  in  Fig.  20.  And  now  slight 
movements  began  in  some  of  the  better  de- 
veloped forms,  such  as  a.  Fig.  21.  They 
were  not  changes  of  place,  but  movements 


of  the  lateral  and  anterior  flagella,  and  oc- 
casionally a  change  of  the  direction  in 
which  the  bodies  lay.  In  the  course  of  an- 
other hour  the  neck-like  protrusion  at  the 
base  of  the  anterior  flagellum  generally  ap- 
peared as  shown  in  a,  6,  Fig.  22,  and  very 
soon — ^in  every  instance  less  than  a  quarter 
of  an  ho«r  after — short  movements  of 
translation  begin,  which  resulted  in  ten 
minutes  more,  in  graceful  swimming.  Fig. 
28  is  a  copy  of  a  drawing  made  of  one  of 
these  forms  that  had  reached  the  condition 
the  drawing  depicts  in  a  little  over  foor 
hours  from  the  time  of  emission  from  the 
sac  It  was  then  the  l-8000th  of  an  inch 
in  long  diameter,  just  one-half  the  sise  of 
the  adult;  but  it  was  perfect  in  form,  even 
to  the  possession  of  a  nucleus,  and  swam 
with  freedom  and  grace.  Its  increase  of 
size  from  this  time  was  even  more  rapid,  for 
in  the  course  of  another  hour  it  had  passed 
through  the  size  and  condition  seen  in  Fig. 
24,  to  the  normal  parental  size  depicted  in 
Fig.  25.  And  if,  after  it  had  reached  this 
state,  it  were  still  persistentiy  followed,  it 
might  be  in  ten  or  fifteen  minutes,  but  cer- 
tainly within  an  hour,  the  first  signs  of 
fission  would  show  themselves,  as  indicated 
in  a,  ft,  c,  d.  Fig.  25;  and  from  that  time 
fission,  in  successively  separated  individ- 
uals, continued  in  active  progress  for  houiSt 
as  before  described. 

Thus  the  life-cycle  was  completely  made 
out. 

It  may  be  noticed: 

1.  That  the  method  of  fission  is  both 
delicate  and  complex,  being  not  merely  a 
separation  into  two  parts  of  a  particle  of 
living  protoplasm,  but  a  division  of  distinct 
organs,  such  as  nucleus  and  flagellum. 

2.  That  the  transformation  of  the  indi- 
vidual form,  at  the  terminus  of  a  series  of 
fissions,  into  an  apparentiy  new  organism, 
prior  to  genetic  blending  (as  shown  in  Figs. 
10, 11,  Plate  1),  is  remarkable.    And 

3.  That  the  life-cyde  of  this  form  is 
rigid,  and  marked  by  no  caprice.  It  passes 
regularly  through  the  same  metamorphoses. 
If  seen  in  any  given  state,  it  could  be  posi- 
tively affirmed  through  what  stages  it  had 
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paasedy  and  through  what  remaining  stages 
it  must  Bubsequentlj  pass,  to  reach  the 
adnlt  condition. 

It  now  remained  to  determine  whether 
the  spore,  or  germinal  particles,  emitted  by 
the  sac,  possessed  any  capacity  to  resist  the 
action  of  heat  not  possessed  by  the  fully 
dereloped  form.  • 

It  was  first  oareftdly  determined,  by  a 
method  to  be  presently  described,  that  the 
adult  organism  never  soryived  after  ex- 
posare  for  five  minutes  to  a  temperature  of 
142°  P. 

For  determining  the  amount  of  heat  re 
sistance   possessed   by    this    spore,    two 
methods  were  employed: 

1.  The  ordinary  three-by-one  inch  slips 
of  glass,  used  for  microscopical  purposes, 
▼eze  cut  into  three  pieces,  each  of  which 
was  thus  an  inch  square.  These  could  be 
put  into  and  worked  with  the  ''continuous 
stage."  The  septic  fluid  containing  the  or- 
ganism was  placed  upon  it,  and  covered  in 
the  usual  way  with  the  thinnest  covering 
glass.  It  was  then  watched  with  suitable 
lenses  until,  either  in  that  or  in  some  suc- 
cessive drop  of  the  fluid,  a  cyst  was  seen  to 
pour  out  its  spores,  as  in  Fig.  16,  Plate  2. 
It  was  then  at  once  taken  and  placed  in  a 
small  brass  chamber,  into  the  middle  of 
which  the  bulb  of  a  delicate  thermometer 
was  fixed,  the  tube  fitting  air-tight  into  the 
cover  of  the  chamber,  and  the  expansion  of 
the  mercury  being  read  off  outside. 

The  small  square  of  glass  containing  the 
fluid  and  spores  was  placeidt  m  it  came  from 
the  stage  of  the  microscope,  in  the  middle 
of  the  chamber.  The  chamber  was  then 
closed,  and  heat  so  applied  as  to  slowly 
raise  the  temperature  of  the  air  within.  In 
half  an  hour  it  had  reached  the  temperature 
I  desired,  which  was  210°  F. ;  and  the  cham- 
ber was  kept  accurately  at  this  point  for  ten 
minutes. 

The  square  of  glass  was  then  taken  out, 
cooled  and  examined,  and,  of  course,  to  the 
lens  presented  a  dry  amorphous  aspect. 

Previously  some  of  the  fine  capillary 
tubes  known  as  "  vaccine  tubes  "  had  been 
filled  with  water,  to  which  a  little  filtered 


fowl  broth  was  added  as  nutriment  These 
tubes  were  then  hermetically  sealed,  and 
heated  up  to  810°  F.  in  a  digester.  These 
were  kept  in  absolute  alcohol,  so  that  the 
outsides  of  the  tubes  might  not  contract 
dust,  and  so  forth. 

The  contents  of  these  tubes  were  now 
used  to  remoisten  the  dried  film  beneath 
the  cover-glass.  The  ends  of  the  tubes  were 
broken  off,  and  by  capillarity  the  fluid  was 
drawn  beneath  the  cover,  at  the  edge  of 
which  the  now  open  end  of  one  or  more  of 
the  tubes  was  applied.  In  this  way  a  plen- 
tiful supply  of  moisture  was  given. 

It  was  now  placed  again  in  the  "  continu- 
ous stage"  and  examined.  At  the  end  of 
four  to  flve  hours  the  fluid  fllm  looked 
almost  everywhere  clear,  and  as  it  appeared 
before  heating;  but  I  was  not  able  by  any 
method  I  employed  to  discover  the  minute 
spores,  nor  could  I  flnd  in  this  one  the  ear- 
lier stages  of  development;  but  at  the  end 
of  seven  hours,  while  "searching"  with  a 
low-angled  l-12th  inch  objective,  I  saw 
three  forms  in  about  the  state  of  develop- 
ment shown  in  Fig.  23,  Plate  2;  and  in  the 
course  of  another  hour  a  great  increase  in 
their  number  had  taken  place,  and  in  three 
separate  instances  they  were  followed  from 
the  time  they  were  flrst  seen  into  full  de- 
velopment and  the  commencement  of  fis- 
sion. 

When  more  cysts  were  found  this  entire 
process  was  again  repeated  twice  at  the 
same  temperature,  and  at  the  expiration  of 
ten  and  eleven  hours  respectively,  adult 
forms  in  full  activity  were  found;  and  in 
the  latter  of  these  two  instances  I  discov- 
ered the  organism  when  it  was  in  the  still 
condition  of  development,  represented  in 
Figs.  20  and  22,  Plate  2.  It  was  thus  mani- 
fest that  by  this  method  of  heating  a  tem- 
perature of  210°  F.  could  be  completely  re- 
sisted. 

Following  the  above  process  in  every  par- 
ticular, I  next,  as  they  could  be  found, 
subjected  the  spores  to  260°  F.  I  did  this 
on  three  glass  squares  (as  before)  in  suc- 
cession. But  in  no  one  of  these  did  the 
organism  reappear,  although  examination 
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was  repeatedly  and  oareftdly  made  for  five 
days. 

It  thus  appeared  that  a  temperature  of 
260°  F.  applied  in  this  way  was  fatal  to  the 
form,  for,  on  taking  a  needle-point  of  the 
septic  fluid  containing  the  organism  in 
abundance,  and,  touching  the  edge  of  the 
fluid  with  it,  I  found  that  in  the  course  of 
four  or  Ave  hours  there  were  hundreds 
swimming  in  full  yigor,  showing  that  the 
fluid  was  capable  of  sustaining  the  organ- 
ism, if  it  were  in  a  vital  condition  in  the 
fluid. 

I  next  experimented  at  10°  F.  lower,  yiz«, 
260°  F.  I  did  this  on  the  contents  of  two 
separate  bysta.  In  the  one  case,  after  ten 
hours,  there  was  a  reappearance  of  the  liv- 
ing organism,  but  only  two  or  three  adults 
could  be  then  found;  and  the  increase  that 
afterwards  ensued  was  dependent  upon  fls- 
sion,  for  no  small  forms  could  be  seen.  In 
the  other  case,  there  was  rather  a  larger 
number  of  adults  at  the  end  of  between 
nine  and  ten  hours,  but  their  number  was 
far  fewer  than  in  those  instances  where  a 
lower  temperature  had  been  employed. 

I  followed  this  with  four  more  experi- 
ments, separately  and  successively  made. 
Two  of  them  were  at  a  temperature  of  248°, 
and  two  at  252°  F.  In  both  of  the  former, 
at  the  end  of  nine  or  ten  hours,  the  com- 
plete organism  in  full  vigor  could  be  seen; 
and,  in  one  of  the  cases,  it  was  discovered 
in  the  still  condition  shown  at  Fig.  20, 
Plate  2,  and  watched  until  the  organisms 
had  attained  the  condition  indicated  in  Fig. 
24,  Plate  2. 

But  in  the  two  latter  instances  (heated  up 
to  252°)  the  living  form  did  not  reappear 
during  the  six  days  following,  although  re- 
peatedly looked  for. 

I  concluded,  therefore,  that  the  tempera- 
ture of  250°  F.  was  the  limit  of  endurance 
which  the  spore  of  this  form  could  bear  by 
this  method  of  heating. 

Now,  it  must  be  noticed  that  in  testing 
the  death-point  of  the  adult,  as  I  shall  pre- 
sently show,  a  fluid  heat  was  employed.  But 
the  spore  can  hardly  be  said  hitherto  to 
have  been  heated  in  the  same  conditions. 


Doubtless,  in  the  heating  chamber,  the 
higher  temperatures  are  endured  after  evap- 
oration, and  consequently  the  heat  is 
**  dry."  But,  after  years  of  thought  on  the 
matter,  no  other  way  has  suggested  itself  to 
me  as  possible,  for  the  attaining  of  the  re- 
sult, by  other  means.  What  is  required  is, 
that  we  should  know  beforehand,  that  in 
the  drop  of  fluid  exposed  to  a  given  heal, 
the  spores  of  a  given  organism  in  a  freshly 
emitted  condition^  and,  therefore,  before  de- 
velopment had  begun,  were  present.  And, 
moreover,  that  it  should  be  so  placed  that 
after  heating  it  should  be  in  such  conditions 
as  would  admit  of  the  use  of  the  highest 
power  lenses  to  discover  if  the  spores, 
known  to  have  been  deposited  there,  would, 
after  subjection  to  the  thermal  conditions 
given,  develop  as  they  had  been  demon- 
strated to  do  before  heating. 

Now,  there  are  two  ways  of  doing  this. 
The  one  is  approximate.  It  is  by  long  and 
intimate  acquaintance  with  the  history  of 
the  organism,  and  a  careful  and  close  study 
of  the  condition  of  the  fluid — by  which 
means  it  is  possible  to  come  very  near  to  the 
highest  probability — ^that  the  spores  in  the 
required  condition  are  there.  But  in  this 
case  negative  results  must  be  extremely  per- 
plexing. The  other  way  is  to  see  the  spores 
actually  emitted  in  the  drop  of  fluid  that  is 
to  be  heated.  This  is  the  onlv  certain 
method;  it  is  most  exhausting  and  labor- 
ious, but  its  results  are  certain,  and  there- 
fore I  have  employed  it  in  this  case.  Bat 
to  adopt  the  supposition  which  Dr.  Bastian 
has  recently  done,*  that  to  heat  a  given 
monad  spore  in  a  given  condition  in  a  fluid 
is  "  perfectly  easy,"  is  a  serious  mistake. 
He  thinks  that  we  have  nothing  to  do  bnt 
to  ''  put  one  or  two  drops  of  the  fluid  into 
a  small  tube    *    *    «    *    hermetically  seal 


*0n  the  CoDditionB  Favorinff  FermentatioD,  etc., 
"LlDnean  Boc.  Jour.,"  Yol.  XlY.  This  paper  cod- 
tainB  Bome  ourioaB  inaccuracieB  of  statement  as  to 
facts— eyidently  the  resaits  of  misappreheosion  on 
Dr.  Bastian's part— oonoemingthe resoita  of  ther- 
mal experiments  made  by  Dr.  Drysdale  and  myself 
on  the  Monads.  These  occnr  on  the  77th  page  of 
the  paper,  and  will  be  referred  to  in  a  paper  which 
I  hope  shortly  to  send  to  the  Boyal  Mioroscopiesl 
Society. 
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it,  and  then  heat  it  for  ten  minntes  or  more 
to  different  degrees  before  subjecting  the 
flaid  to  a  prolonged  microsoopioal  examina- 
tion." 


intended  as  a  reservoir  for  an  infusion  con- 
taining any  required  organism  or  organ- 
isms.   The  infusion  is  put  in  through  the 
I  funnel  and  tube,  B.    The  bulb,  A,  opens  into 


Oertainly   this   is   a    <*  perfectly   easy "  |  a  tube,  D,  on  the  opposite  side,  and  this 


method;  but  it  must  fail  entirely  to  secure 
the  end  in  view.  What  certainty  could  we 
have  that  the  spore — in  the  onlj»  useful  con- 
dition for  experiment — the  freshly  emitted 
slate — would  be  in  the  "  one  or  two  drops?" 
Spores  in  yarious  stages  of  deyelopment 
undoubtedly  would  be  there.    But  I  make 


tube  terminates  in  a  delicate  closed  and 
flattened  cell,  0.  In  a  microsoopioal  point 
of  view  this  cell  is  the  most  important  part 
of  the  apparatus.  It  is  a  flattened  bulb, 
and  its  upper  and  under  walls  are  films  of 
glass,  varying  in  different  pieces  of  the  ap- 
paratus from  the  l-50th  to  the  l-200th  of 


no  affirmation    about   these.      There  can  an  inch  in  thickness;  and  the  space  between 
scarcely  be  a  doubt  that  germs  partly  devd- ',  these  walls  may  vary  from  the  l-20th  to  the 
oped  must  succumb  at  a  far  lower  temper- '  1-100 th  of  an  inch  in  depth, 
atnre.    Then  it  follows  that  the  certainty  I     We  thus  have  a  perfect  cell,  completely 
and  the  uniformity  of  results  must  depend  i  closed,  the  contents  of  which  can  readily 


upon  the  certainty  we  possess,  as  to  whether 
the  spores  were  in  the  fluid  before  heating 


be  studied  with  the  aid  of  the  most  power- 
ful lenses.    The  walls  of'  the  cell  are,  of 


or  not  And  when  we  remember  that  i  course,  not  as  absolutely  even  and  smooth 
the  phenomenon  of  fission  may,  in  some | as  the  thin  "covering  glass"  usually  em- 
monads,  go  on  in  a  drop  of  fluid  under  ex-  ployed  with  high  power  lenses:  but  it  is  in 


amination,  as  the  sole  method  of  increase 
for  a  week  or  more;  and  that,  in  all  cases 
the  production  of  the  spore  is  extremely 
rare  in  relation  to  the  other  morphological 
changes,  the  force  of  this  will  be  even  more 
manifest. 

But  in  thinking  out  the  best  method  of 
determining  as  delicately  as  possible  the 
thermal  death  point  of  the  adult,  it  ooourred 
to  me,  that  having  demonstrated  the  exist- 
ence of  the  spore,  and  havizg  watched  the 


the  majority  of  cases  beautifully  level  and 
clear,  when  the  manner  of  its  production  is 
remembered.  Of  course  I  should  never 
have  employed  these  cells  for  the  purpose 
of  discovering  delicate  and  unknown  de- 
tails; but  they  answer  admirably  for  deter- 
mining the  presence  or  absence  of  phe- 
nomena, the  nature  of  which  is  well  known 
beforehand. 

It  is  manifest  then,  that  if  a  fluid  be  put 
in  the  bulb  and  stand  at  the  level  of  the 


development  after  it  had  endured  given  heat  dotted  line.  A,  that  it  will  fill  and  be  in 
conditions,  that  it  would   be  possible  to  communication  with  the  cell,  0. 
adopt  means  for  comparing  the  differences      E  is  a  hollow  bulb  filled  with  calcined  air, 
that  might  exist  between  the  destructive ,  and  hermetically  sealed;  but  it  does  not 


iDfluence  of  a  given  temperature  endured  in 
^'dry  "  and  moist  conditions  respectively. 


communicate  with  the  bulb.  A,  on  account 
of  the  presence  of  a  thin  glass  partition  or 


My  plan  was  to  arrange  the  form  of  the ,  septum,  F.  The  object  of  this  is,  that  when, 


vessel  in  which  the  fluid  was  heated,  so  that 
without  subsequent  transference  or  expos- 
ure the  fluid  could  be  directly  examined  by 
the  lens.  This  end  was  secured  by  means 
of  extremely  delicate  glass  blowing.  The 
apparatus  is  presented  in  diagrams  at  Figs. 
26  and  27.*    In  Fig.  26,  A  is  a  hoUow  bulb, 

*A  large  nnmber  of  these  pieces  of  apparaias 
bate  been  made  for  me  by  a  friend,  an  amateur. 
Bat  for  exquisitely  finished  and  aocnrate  work,  I 


by  boiling,  the  air  has  been  driven  out  of 
the  bulb,  A,  and  the  whole  interior  space 

have  been  enabled  to  obtain  them  nowhere  as  they 
are  prodaced  by  Mr.  Qimingham,  whose  remark- 
able dexterity  in  the  prodnotion  of  the  radiometer 
bnlbs  is  well  known.  He  has  from  time  to  time 
made  tbem  for  me,  in  varions  forms,  and  m  a  man- 
ner that  leaves  nothing  to  be  desired.  The  princi- 
Ele  of  the  apparatus  is  one  that  was  adopted  Jointly 
y  Dr.  Drysdiale  and  myself  in  the  study,  still  pro- 
ceeding, of  the  bacteria.  But  the  forms  of  the  ap- 
paratus, as  described  above,  were  made  for  these 
present  investigations. 
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has  been  hermetioallj  sealed  at  J,  air  may 
be  again  introduoed;  whioh  is  aooomplished 
thus:  H  is  a  pointed  piece  of  platinum 
wire,  heaTj  enongh  by  a  sharp  shake  to 
break  the  septom,  F,  but  too  large  in  di- 
ameter to  pass  throngh  the  neok,  G,  but,  of 
coarse,  the  calcined  air  immediately  enters 
and  restores  to  the  fluid  its  normal  condi- 
tions. 

Fig.  27  is  precisely  the  same  as  the  above, 
the  same  letters  referring  to  the  same  parts 
in  both ;  but  it  has  an  addition  to  it  marked 
MN.  This  is  a  tube  opening  at  N  into  the 
bulb,  A,  but  until  needed  the  communica- 
tion of  the  tube  with  the  interior  of  the 
bulb  is  prevented  by  the  thin  partition,  L. 
The  object  of  this  is,  that  supposing  a 
given  infusion  to  have  become  sterilized  in 
relation  to  a  certain  organism,  by  any  as- 
certained temperature,  to  determioe  whether 
nevertheless  the  fluid  is  still  capable  of 
sustaining  the  organism  if  it  be  reintro- 
duced. To  do  this,  a  piece  of  platinum 
wire,  as  before,  is  taken  and  touched  with 
a  fluid  in  which  the  living  organism 
abounds;  it  is  then  placed  in  the  tube,  E. 
The  tube  is  then  sealed  at  M;  the  piece  of 
platinum  is  shaken  sharply,  breaks  the  sep- 
tum, L,  and  falls  into  the  fluid,  inoculating 
it.  In  relation  to  the  particular  organism 
now  being  considered,  this,  however,  was 
not  required. 

The  flrst  important  matter  to  be  taken 
into  account  was  the  death  point  of  the 
adult  A  piece  of  apparatus  similar  to 
Fig.  26  was  used.  When  the  fluid  contain- 
ing the  organism  was  inserted,  a  large  num- 
ber of  the  organisms  was  seen  by  the  lens 
in  the  cell,  0.  The  whole  apparatus  was 
now  placed  in  a  copper  vessel  with  cold 
water,  the  water  just  covering  the  bulb,  A, 
and  a  thermometer  was  placed  in  the  water. 
A  Bunsen's  burner  was  used  for  heating, 
which  had  minute  jets  springing  from  a 
tube  bent  in  the  form  of  a  parallelogram, 
corresponding  to  the  form  of  the  vesseL 
The  heat  was  now  applied,  so  that  the  water 
rose  in  temperature  with  extreme  slowness. 
It  was  taken  out  directly  the  thermometer 
read  100°  F.,  and  at  once  examined.    Sev- 


eral of  the  organisms  were  at  once  visible: 
but  the  great  majority  of  them  were  quite 
still,  and  the  only  movement  discoverable 
was  a  more  or  less  languid  movement  of 
flagella,  the  bodies  being  motionless.  Id 
seven  minutes  a  form  sailed  slowly  across 
the  fleld,  but  I  preferred  to  keep  my  atten- 
tion fixed  on  those  which  I  had  seen  from 
the  first.  In  the  course  of  three-quarters 
of  an  hour  the  flagella  of  ten  forms  were  all 
vigorously  working,  and  the  bodies  began 
to  move,  and  in  an  hour  and  a  half  from 
the  time  of  being  taken  out,  the  whole  field 
was  as  active  as  before  heating. 

In  the  same  manner  the  fluid  was  next 
raised  to  180°  F.  On  examination  the  im- 
mediate eflect  was  more  marked,  the  inac- 
tion more  complete.  Only  one  flagellam 
was  seen  to  move  in  the  whole  field.  Bat 
in  the  course  of  half  an  hour  the  flagella 
were  gently  swaying,  and  in  two  hours  the 
same  individuals  were  swimming  freely. 

When,  however,  the  fluid  was  raised  to 
140°  F.,  the  inaction  was  absolute  when  the 
cell  was  first  examined,  and  only  one-fourth 
of  the  individuals  in  a  selected  field  re- 
vived. These  did  so  in  the  course  of  three 
hours,  but  the  remainder  did  not  move  to 
the  end  of  the  day,  and  were  in  the  same 
position  and  inactive  on  the  morrow;  and  it 
was  subsequently  shown,  by  the  same 
means,  that  a  temperature  of  142°  F.  was 
entirely  destructive  of  the  vitality  of  the 
adult. 

The  next  step  was  to  ascertain  the  effect 
of  the  boiling  point  upon  the  spores. 

To  be  quite  sure  that  spores,  in  the  con- 
dition required,  were  in  the  fluid,  a  thin 
circle  of  glass  was  cut  that  would  lie  upon 
and  take  the  place  of  the  ordinary  floor  of 
the  "continuous  stage."  By  this  means  if 
a  deposit  of  spores  were  seen  to  take  place, 
it  could  be  readily  removed  bodily  from  the 
microscope.  On  the  under  surface  of  this 
circle  of  glass  a  few  lines  with  the  diamond 
were  made,  in  convenient  places,  to  facili- 
tate its  subsequent  fracture.  On  this  then, 
in  the  stage,  properly  covered  as  usual,  the 
fluid  was  hunted  and  watched,  and  fresh 
drops  taken  until  a  cyst  was  seen,  and  then 
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watched  nntil  it  buTBt.  The  circle  of 
glass  on  which  this  happened  was  now 
taken  oarefollj  away  from  the  micro- 
9c»pe  and  broken,  so  that  the  pieces  con- 
taining the  fluid  drop  fell  into  the  funnel, 
B,  Fig.  26.  The  fluid  containing  the  or- 
franism  in  abundance  was  now  poured  over 
ilie!>e  down  the  tube  and  into  the  bulb,  A, 
oarrjing  with  it  the  fluid  on  the  fragments 
of  glass  which  contained  the  just  emitted 
spore.  Thus  it  was  known  that  spores  in 
the  condition  required  were  actually  in  the 
apparatus. 

The  whole  was  now  placed  in  a  suitable 
vessel  with  solid  white  paraffin,  which  was 
dowly  melted,  covering  when  in  a  fluid 
state  the  whole  bulb,  A.  The  heating  of 
the  paraffin  was  extremely  gentle,  and  it 
was  raised  as  much  above  the  boiling  point 
of  water  as  was  consistent  with  a  gentle^ 
eballition  of  the  infusion,  A.  This  was 
continued  for  ten  minutes.  The  tube,  J, 
was  then  hermetically  closed  before  the 
ebullition  had  ceased,  and  was  removed 
from  the  paraffin  and  carefully  wiped  while 
hot.  The  piece  of  platinum,  H,  was  now 
shaken  sharply  upon  the  septum,  F,  and 
the  calcined  air  contained  in  E  was  ad- 
mitted into  the  bulb.  A,  the  platinum  re- 
maining on  the  top  of  the  passage,  G, 
which  was  too  small  to  admit  of  its  entrance 
into  A.  In  this  way  the  normal  conditions 
of  the  infusion  were,  as  far  as  possible,  re- 
stored. 

The  cell,  O,  was  now  fixed  upon  the  stage 
of  the  microscope,  and  could  be  carefully 
examined  with  the  most  suitable  lenses; 
and,  from  the  fact  that  the  cell  was  closed, 
"immersion"  lenses  could  be  employed, 
which  gave  an  advantage  in  working. 

I  first  employed  an  immersion  l-16th. 
Bat  nothing  was  at  all  visible  but  Brownian 
movement,  and  during  the  next  seven  hours 
no  trace  of  the  organism  could  be  found. 
The  whole  was  now  left  for  six  hours  more, 
and  then  the  entire  cell  was  carefully 
"searched "  with  an  immersion  l-12th.  At 
the  dose  of  an  hoar  and  a  half  three  of  the 
organisms,  one  in  the  adult  condition,  and 
two  in  the  semi-developed  state,  shown  in 


Fig.  24,  were  found  swimming  freely;  and 
in  the  course  of  the  next  few  hours  the  cell 
was  freely  visited  by  the  organism  in  full 
vigor. 

The  length  of  time  that  elapsed  before 
the  organism  appeared  in  the  cell,  I  pre- 
sumed to  be  explicable  by  the  fact  that  it 
took  a  considerable  time  for  it  to  arise,  in 
sufficient  quantity,  in  the  reservoir.  A,  to 
render  it  probable  that  it  would  migrate 
into  the  cell,  0;  and  this  supposition  was 
sustained  by  subsequent  facts. 

It  was  clear,  then,  that  212^  F.  was  a  tem- 
perature not  destructive  of  the  germ  when 
endured  in  a  fluid  condition. 

To  reach  higher  temperatures  it  was,  of 
course,  needful  to  employ  a  digester.  For 
this  purpose  tubes  alone  were  employed, 
which  were  terminated  in  the  cell  0,  Fig. 
26,  but  the  bulb,  A,  and  all  its  appendages, 
were  dispensed  with;  the  tube,  D,  for  ex- 
ample, terminating  at  one  end  in  the  deli- 
cate cell,  0,  as  before,  but  at  the  opposite 
end  in  the  place  of  A  was  a  simple  funnel 
for  the  delivery  of  the  infusion  into  D. 
When  the  spore  in  the  required  condition 
hud  been  found,  and  placed  in  the  funnel, 
as  before  described,  the  fluid  was  inserted 
as  before,  and  the  tube  was  then  hermeti- 
cally sealed. 

It  was  now  placed  in  a  small  digester, 
with  a  register  for  pressures,  and  heated  up 
to  the  temperature  of  240*'  F. ,  10°  F.  below 
the  death  point  in  the  dry  condition.  It 
was  kept  at  this  for  Ave  minutes. 

As  soon  as  it  could  be  conveniently  taken 
from  the  digester  it  was  placed  in  a  "cra- 
dle "  on  the  stage  of  the  microscope. 
Nothing  but  violent  Brownian  movement 
was  visible  anywhere;  and  nothing  more 
than  this  could  be  seen  by  the  end  of  twelve 
hours,  although  the  search  was  very  strict 
and  systematic.  For  the  next  twenty-four 
hours  no  other  result  ensued,  and  at  the 
end  of  six  days  there  was  no  trace  of  the 
organism.  The  question  now  arose  as  to 
whether  any  incapacity  to  sustain  the  organ- 
ism had  been  superinduced.  For  this  pur- 
pose the  tube  was  opened  at  its  sealed  end, 
and  a  small  piece  of  platinum  wire  which 
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had  been  immeraed  in  the  fluid  containing  |  resnlts  were  similar;  that  ia  to  say,  the  liv- 
the  living  organism  was  dropped  into  it  It  ting  organism  reappeared;  bat  it  was  not 
was  then  sealed  again  and  examined.  In  |  found  until  the  seventh  hour,  and  then  it 
the  course  of  twenty  minutes  seven  of  the  j  was  freely  swimming  and  in  an  almost  per- 
introduced  organisms  were  seen,  and  in  the  i  feet  condition.  But  I  could  not  at  this 
next  two  days  they  were  present  in  great .  time  And  more  than  this  one;  but  in  the 
abundance.  ,  course  of   some  hours  several  more  were 

It  thus  became  manifest  that  the  previous  i  present,  perhaps  as  the  result  of  fission, 
sterility  of  the  fluid  in  the  cell  was  due  to  ■      From  this  it  appeared  plain  that  the 
the  destruction  of  the  germs,  or  spores,  by .  spores  had  survived  a  temperature  of  22(P 
the  heat  to  which  the  infusion  had  been .  F.  in  a  fluid  heat:  but  by  a  series  of  subae- 
subject.  quent  tests  conducted  in  precisely  the  same 

Another  tube  was  now  taken,  and  after  way,  I  found  that  if  220^  F.  might  not  be 
preparation  in  all  respects  in  the  same  way,  i  considered  the  limit  of  temperature  which 
was  heated  in  the  digester  to  230°  F.,  and !  the  spore  could  survive,  at  least  this  organ- 
kept  at  that  for  five  minutes.  .  ism  never  showed  itself  again  after  heating 

The  result  was  precisely  the  same  as  in  the  spore  to  222°  F. 
the  preceding  instance.  There  was  no  trace  |  It  thus  appears  that  in  this  particular  or- 
of  the  living  organism  from  the  flrst,  on  to ,  ganism  the  dry  heat  is  considerably  less 
the  end  of  a  week.  But  in  this  case,  also,  destructive  of  the  vitality  of  the  spores  than 
inoculation  reintroduced  it  successfully,  the  moist  heat.  That  there  is,  indeed,  a 
and  it  flourished.  ,  difference  of  28°  or  29°  F. ;  or,  speaking 

I  now  determined  that  220°  F.  should  be  {  broadly,  we  might  say  30°  F. 
tried;  and  after  the  tube  and  its  contents      This  is  undoubtedly  a  difference  of  oon- 
had  been  arranged  as  before,  it  was  heated  siderable  importance.     But  a  temperattire 
to  that  point,  and  kept  in  that  condition  for  of  220°  F.  resisted  successfully  at  all,  im- 
five  minutes.  plies  of  necessity  actual  protection  of  some 

When  first  examined  with  a  suitable  lens,  kind.  I  shall  not  attempt  to  theorize  upon 
as  before,  nothing  but  the  well-known  or  suggest  what  that  may  be;  but  it  is  man- 
Brownian  movement  was  visible.  And  this  ifestly  not  beyond  the  reach  of  chemical 
remained  true  for  the  flrst  five  hours,  al- 1  and  physical  science  to  approximate  'to  an 
though  the  whole  ceil  was  carefully  exam-  explanation,  whilst  biological  science  f ur- 
ined  with  the  new  formula  l-12tb  and  l-16th  nishes  analogy  in  higher  and  more  complex 
inch  objective,  and  repeatedly  ''searched"  departments  of  its  researches.  One  thing 
with  the  l-8th.  But  during  the  sixth  hour  is  absolutely  certain,  which  is,  that  the  op- 
I  became  convinced  that  the  organism  in  a  iical  c&ndition  of  the  freshly  emitted  6poi« 
developing  condition  was  present;  it  was  in '  is  quite  distinct  from  that  which  it  presents 
a  part  of  the  cell  immediately  under  the  in  from  three-quarters  of  an  hour  to  an 
tube;  and  in  the  course  of  a  few  minutes  I  hour  after  development  has  commenoed. 
was  perfectly  satififled  that  the  organism  iu ,  It  is  to  the  comparative  opacity  of  the  nearly 
the  condition  represented  at  Fig.  22  was  emitted  germs  that  their  visibility  at  tUat 
there,  but  only  five  could  be  seen;  these,  i  time  is  due.  Hence  they  are  most  certainly 
however,  increased  in  size  as  usual,  and  in ;  discovered  by  means  of  a  shaft  of  almost 
the  course  of  forty  minutes  three  of  them  |  parallel  light  the  1-lOOth  of  an  inch  in  di- 
began  gracefully  to  move,  and  following  one  ameter  at  right  angles  to  the  plane  on  whioh 


of  them  I  saw  it  attain  to  the  usual  adult 
condition.  The  next  day  the  cell  had  scores 
of  the  organisms  swimming  in  it. 

This  experiment  was  now  repeated,  every 
detail  of  preparation  being  as  before.    The 


the  spores  are  lying,  and  their  imperfect 
transmission  of  this  reveals  them.  But  in 
the  course  of  an  hour  they  become  far  more 
transparent  than  even  the  adult  form.  This 
is  undoubtedly  the  result  of  the  vital  pro- 
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060868  involved  in  germination.  The  Bar- 
code is  in  a  floid  condition  and  oannot 
resiBt  the  heat  that  sarronnds  it^a  constant 
carrent  of  liquid  mnst  be  passing  in  and 
oat  of  the  sarcode  by  imbibition  and  exos- 
moeis.  The  resolt  most  be  the  oiroolation 
through  the  sarcode  of  fluid  at  a  tempera- 
ture destructive  of  the  vital  processes. 
Hence  the  destruction  of  the  adult  at  l^^** 
F.,  and  there  can  be  little  doubt  but  the 
young  germinating  form  would  be  de- 
fltrojed,  for  the  same  reasons,  at  the  same, 
or — ^perhaps  from  the  probably  greater  in- 
tensity of  the  vital  processes — even  a  lower 
temperature.  But  in  the  spore,  the  vital 
activities  of  the  developing  protoplasm  have 
not  commenced;  the  sarcode  is  in  aU  pro- 
bability in  a  fixed  state;  and  a  protective 
oendition  of  that  sarcode,  resisting  the  dif- 
fusion of  heat  through  it,  is  by  no  means 
difficult  to  understand.  Indeed  it  will  be 
palpably  of  service  to  the  organisms,  and, 
like  desiccation,  enable  them  to  overcome 
the  extreme  vicissitudes  of  condition  in 
temperature,  drought,  and  so  forth,  to 
which  over  the  surface  of  the  earth,  they 
must,  as  septic  organisms,  be  exposed.  But 
from  a  series  of  experiments  on  the  spore 
of  such  of  the  "  monads*'  whose  Life-His- 
tories were  worked  out  by  Dr.  Drysdale  and 
myself,  as  I  have  been  enabled  to  get  again 
during  the  last  two  years,  I  have  been  able 
to  satisfy  myself  that  30^  F.  is  by  no  means 
the  flxed  difference  between  the  power  of 
thermal  resistance  possessed  by  the  spores 
of  these  forms  when  heated  in  a  dry  and  a 
moist  condition.  There  is  considerable 
variety  in  this  matter,  and  variety  which,  in 
all  probability,  nothing  but  a  perfect  ac- 
quaintance with  the  vicissitudes  through 
which  by  adaptation  they  have  survived  in 
their  evolutional  history,  could  explain. 

In  conclusion,  without  entering  into  de- 
tails, I  may  observe  that  these  forms  have, 
as  far  as  my  observations  have  extended,  a 
far  greater  capacity  to  resist  heat  than  the 
bacteria;  but  their  distribution  is  far  more 
limited. 

[The  plates,  of  which  a  description  is 
given  below,  are  numbers  8  and  9  in  the 


originaL    We  have  numbered  them  1  and 
2  of  the  present  volume  of  the  Ahbbigan 
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DESOBIFTION  OF  PLATES. 

Plates  1  and  2. 

Fig.  1.  The  normal  form  of  the  organism  described; 
d  being  the  nndeus. 

Fig.  2.  The  representation  of  the  mode  in  which  it 
appears  by  mechanical  means  to  break  np  the 
decomposing  tissnes  of  the  animal  matter  in 
the  maceration,  a,  &,  are  points  at  which  its 
lateral flagella are  "anchored;**  it  then  draws 
its  body  down,  coiling  the  flagella  into  spirals 
seen  at  o;  it  then  springs  ap  and  forward  in  the 
direction  of  the  arrow,  d,  and  with  the  flagella 
as  a  radius  darts  rapidly  down  upon  a  piece  of 
tissue  in  the  arc  of  a  circle,  shown  by  the 
arrow,  e. 

Fig.  S.  The  first  indications  of  fission  are  seen  at 
a,  b,  and  the  nndeas  has  moved  to  the  centre. 

Fig.  i.  Fission  is  in  progress,  as  seen  at  a  and  o, 
and  in  the  nnclens,  h. 

Fig.  6.  It  is  still  progressing;  a  pale  Une  mns 
through  the  diyiding  body,  and  the  nnclens 
has  separated* 

Fig.  6.  Fission  still  ftirther  advanced. 

Fig.  7.  Only  a  neck  of  sarcode  now  unites  the 
bodies;  this  is  sharply  pulled,  and  results  in  a 
thin  fibre  connecting  two  forms,  as  seen  in 
Fig.  8. 

Fig.  9.  This  has  stretched  as  here  drawn;  the 
bodies  pulling  in  the  direction  of  the  arrows, 
until  the  fibre  snaps  In  the  middle,  and  two 
perfect  forms  go  free. 

Fig.  10.  At  the  terminus  of  a  series  of  fissions  In 
about  a  third  of  the  cases,  the  body  becomes 
changed,  slow  of  movement,  and  amcsboid,  as 
here  drawn;  and  then  rapidly  changes  into  the 
shape  seen  in  Fig.  11. 

Fig.  12.  The  form  shown  at  Fig.  11,  after  forming  a 
band  seen  at  a,  goes  into  the  midst  of  a  group 
in  the  ** springing**  state,  and  speedUy  unites 
itself  to  one,  which  at  once  goes  free;  and  they 
swim  together  as  in  this  figure. 

Figs.  18,  14,  15,  16,  17.  Represent  different  pro- 
gressive stages  of  fusion,  which  terminate  in  a 
still  sac  (15),  which  ultimately  opens  and  pours 
out  spores  (16, 17). 

Figs.  18—25.  Different  progressive  stages  in  the 
growth  of  the  emitted  spores. 

Fig.  26.  A  piece  of  glass  apparatus  for  testing  the 
thermal  death  point  of  the  adult,  and  for  dis- 
covering whether  or  not  the  boiling  point  in  a 
fluid  detroys  the  germ.  The  cell,  c,  enables 
this  to  be  determined  by  microscopical  examin- 
ation directly,  without  any  transference  of  the 
infusion;  and  the  bulb,  E,  being  fllled  with  cal- 
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cioed  air,  enablei  the  experimenter,  when  the 
whole  pieoe  of  apparfttnt  is  oloied  at  J,  to  re- 
store air  to  the  bolb,  A,  ooDtainiDgtheiDfaaion, 
by  breaking  the  thin  septam,  F,  by  means  of 
the  oomparatiTely  heavy  pieoe  of  platinnm,  H, 
which  opens  a'commnnicatlon  between  E  and  k. 
Fig.  27.  Is  the  same  as  the  above,  ezoept  for  the 
added  tnbe,  MK.  This  is  intended  to  be  nsed 
if  the  fluid  shonld  prove  to  be  sterilized,  for 
the  pnrpose  of  inoonlating  it  again  by  means 
of  a  piece  of  platinum,  which  is  charged  with 
the  flaid  in  which  the  organism  is  abounding. 
This  is  introduced  into  the  tnbe,  which  is  at 
once  closed  at  H.  It  is  then  made  to  break 
the  septum,  L,  and  falls  into  the  fluid  inocu- 
lating it,  to  discover  it  it  still  has  the  power  to 
sustain  the  organism. 

All  the  drawings  of  the  organism  are  magni- 
fled  3,000  diameters,  except  where  otherwise 
indicated  on  the  plates. 

Microscopical  Research. 

TT  is  a  singular  fact,  bat  it  is  not  the  less 
-^  a  trae  one,  that  there  is  no  oonntiy  in 
the  world  where  ezoellent  miorosoopes  oan 
be  had  cheaper,  and  yet  where  there  is  less 
good  work  done  with  them  than  England. 
A  great  deal  may  be  said,  doubtless,  on  the 
high  yalue  of  the  immersion  lenses  now  so 
much  employed  on  the  Continent,  and 
manufactured  on  so  large  a  scale  by  Hart- 
nack,  of  Paris,  and  Merz,  of  Munich.  But 
if  the  immersion  system  proves,  as  it  is 
likely  to  do,  one*  calculated  to  meet  the 
wants  of  the  inyestigator,  we  shall  be  able 
to  surpass  the  French  and  Ghermans,  even 
in  the  manufacture  of  this  form  of  objec- 
tive. And,  in  so  far  as  the  ordinary  dry 
lenses  are  concerned,  we  do  not  hesitate  to 
afi&rm  that  there  are  no  manufacturers, 
whether  Continental  or  American,  who  can 
stand  in  competition  in  work  of  this  kind 
with  our  English  makers.  There  are,  we 
know,  a  few  who  go  into  ecstasies  over 
Nachet*s  "stands,"  but  we  have  seen  these 
instruments,  and  can  honestly  say  that  they 
have  nothing  in  their  favor  but  their  great 
weight;  and,  for  durability,  solidity,  and 
beauty  of  workmanship,  we  should  not 
think  for  a  moment  of  comparing  them 
with  the  stands  of  our  best  London  makers. 
Differences  of  opinion  may  exist  on  this,  as 
on  all  other  points,  and  we  shaU  be  very 


glad  to  hear  the  views  of  our  numerous  cor- 
respondents on  the  subject  But  we  believe 
that  the  great  bulk  of  those  who  have  expe- 
rience in  the  miorosoopes  of  different  conn- 
tries,  will  admit  the  force  of  the  proposition 
with  which  we  started,  that  English  micro- 
scopes, taken  tout  eniier,  surpass  those  of 
every  other  nation. 

How  is  it,  then,  we  ask,  that  with  such 
excellent  appliances  so  little  good  work  is 
done  annually  in  England?  Is  it  that  the 
number  of  those  who  possess  microscopes 
is  so  limited,  or  is  it  that  the  instrument  is 
used  "  in  a  groove "  by  persons  who  have 
never  been  taught  the  wide  field  for  explor- 
ation which  lies  before  them,  and  who  are 
ignorant  of  the  methods  of  microscopical 
inquiry?  The  former  question  oan,  we 
think,  at  once  be  answered  in  the  negative. 
A  visit  to  any  of  the  soirees  of  the  Boyal 
Microscopical  Society  or  Quekott  Club,  or 
to  the  houses  of  our  first-class  opticians, 
will  demonstrate  in  a  very  few  moments  the 
fact  that  the  microscope  is  an  instrumeDt 
having  an  extensive  sale,  and  that  it  is 
largely  distributed  among  all  classes,  and 
is  much  used  by  those  who  purchase  it.  It 
cannot  be  then  that  the  microscope  is  not 
in  the  hands  of  persons  who  are  interested 
in  testing  its  capacities,  and  therefore  we 
are  bound  to  fall  back  on  the  alternative 
explanation  that  the  absence  of  important 
research — or  rather  of  the  due  proportion 
of  scientific  investigation — is  owing  to  the 
circumstance  that  the  thousands  of  earnest 
and  industrious  people  who  possess  good 
microscopes  have  never  yet  been  taught  in 
what  direction  to  turn  their  labors. 

Go  where  we  will  among  microscopists, 
we  unhappily  find  that  the  rage  for  per^ 
petually  poring  over  diatomacea  is  nearly 
universaUy  epidemic.  Men  with  the  best 
instruments  and  most  perfect  and  elaborate 
appliances  for  scientific  inquiry,  spend  their 
hours  in,  we  won't  say  fruitless,  but  cer- 
tainly in  unprofitable  exertions  to  bring  oat 
the  markings  in  an  angitlaium  or  arAom- 
boides,  just  as  if  the  only  thing  to  be  done 
with  80  useful  a  means  of  research  as  the 
microscope  undoubtedly  is,  was  to  discover 
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how  many  lineB  on  a  mintiie  vegetable 
stmctore  conld  be  brongfat  into  view. 
There  was  a  time  when  such  inqoiries  were 
Dsefnl,  as  they  stimalated  the  mannfaotorer 
to  bring  bis  lenses  up  to  that  degree  of  op- 
tical perfection  which  entirely,  or  nearly  bo, 
avoided  aberrations.  But  assuredly  the 
present  optioal  perfection  of  the  micro- 
8oope,  so  close  as  it  is  to  theoretical  possi- 
1}ilitiee»  is  all-sufficient  for  biologists,  and 
it  is  melancholy  to  waste  time  in  attempts 
of  the  kind,  while  so  much  importent  bio- 
logical research  awaits  the  ardent  student. 
And,  indeed,  it  is  to  be  observed,  en  parens 
these,  that  the  very  optical  imperfections 
which  some  dicUomaniacs  would  seek  to  re- 
move, are  those  most  valuable  in  anatom- 
ical studies.  Definition  is  an  excellent 
quality,  but  it  is  not  paramount;  and  for 
the  worker  the  mean  between  the  highest 
"definition"  and  the  greatest  *' penetra- 
tion "  is  what  is  required. 

We  make  these  remarks  in  the  hope  that 
some  of  our  older  workers  with  the  micro- 
scope may  be  induced  to  come  forward  and 
give  advice  to  the  large  field  of  amateur 
laborers  who  are  now  doing  just  that  kind 
of  useless  work  which  is  known  to  seamen 
as** scraping  the  cable."  What  we  should 
like  to  see  would  be  the  delivery  of  a  course 
of  lectures  "  on  the  work  to  be  done  with 
the  microscope,"  by  some  master  in  biolo- 
gical inquiry.  If  some  one  like  Professor 
Huxley  wonld  come  forward  and  give  '*  a 
working  man's  lecture"  on  the  multitude 
of  important  pointe  to  be  made  out  by 
means  of  the  microscope,  we  believe  he 
would  do  more  than  has  been  achieved  for 


Notes  on  Century  III  of  the  ''Species 
Typic8B  DIatomacearum/'  by  Prof.  H. 
L.  Smith,  Geneva,  N.  Y. 

No.  201.  Hi/alodisctt8  subtiliSf  Bailey. 
This  is  the  Oraspedodiacua  Franklini  of  E. 
And  it  was  also  distributed  by  Bailey,  with 
the  manuscript  name  H,  Calif  omi<m8,  Gru- 
now  stetes  that  it  is  so  nearly  allied  to 
Podosira  hormoides  of  XJ.  S.,  that  it  is  im- 
possible to  define  the  difference,  and  pro- 
poses the  name  P.  Franklini,  Mr.  Kitton 
doubts  whether  the  present  form  is  Bailey's 
species,  inasmuch  as  the  umbilicus  is 
larger  (half  the  diameter  of  the  valve)  than 
Bailey's  figure  shows  it,  but  in  this  respect 
it  appears  to  be  variable;  in  some  specimens 
the  umbilicus  is  one-third,  and  in  others 
fully  one-half,  the  diameter  of  the  valve, 
and  occasionally  even  more.  The  markings 
of  this  diatom  were  first  detected  by  Prof. 
Bailey  in  1842,  and  at  this  time  it  was  a 
severe  test  for  the  best  objectives,  and,  in 
fact  only  to  be  resolved  by  use  of  sunlight. 

No.  202.  Hycdodiscita  obtusangula,  K. 
This  is  an  insignificant  diatom,  but  the 
specimen  is  from  Eutzing*s  original. 

No.  205.  Isihmia  minima,  Harv.  et  Bail. 
This  form,  though  showing  club-shaped 
corpuscles,  not  figured  by  Bailey  and  Har- 
vey, in  their  representetion  of  /.  minima, 
and  which  indeed  are  not  very  distinctly 
perceptible  in  balsam,  unless  one  is  look- 
ing closely,  has  ior  a  long  time  been  con- 
sidered by  American  microscopists  as  Bai- 
ley's /.  minima,  and  has  been  distributed 
under  this  name.  Herr  Grunow,  in  his 
paper  on  "New  Diatoms  from  Honduras," 


years  to  advance  histological  research  in ;  published  in  the  Monthly  Microscopical  Jour- 
these  countries.  The  man  who  has  a  mi- 1  no/,  October,  1877,  describes  it  us  a  new 
croscope  wants  to  be  led  out  of  the  manu-  species  under  the  name  /.  Lindigiana,    He 


facturer's  groove  of  *' diatoms"  into  the 
field  of  physiology.  He  requires  to  be 
shown  what  an  area  for  observation  and 
thought  would  be  opened  to  him  in  the 
study,  say,  of  the  embryology  of  even  the 
amplest  and  oommonest  forms  of  life.  Will 
no  one  take  up  this  good  office  and  dis- 
charge it  faithfully  and  thoroughly? — Scien- 
tific Opinion,  June  2,  1869. 


likens  it  to  a  variety  of  /.  enervis,  inhabit- 
ing the  southern  seas,  and  which  he  calls 
/.  capensis,  but  differing  from  /.  Lindigiana, 
in  not  having  the  peculiar  club-shaped  cor- 
puscles. Mr.  Kitton,  in  his  notes  to  Herr 
Grunow's  paper,  suggeste  that  /.  capensis 
is  perhaps  the  /.  minima  of  Bailey  and 
Harvey.  As  I  have  not  been  able  to  find 
Bailey's  original  specimens,   it  must  still 
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remain  in  doubt  whether  his  form  and  Gm- 
now*s  J.  Lindigiana  are,  as  I  had  hitherto 
supposed,  identical. 

207.  Lauderia  ctnnuIaUu  This  is  the 
only  species  of  a  genus  named  in  honor  of 
Mr.  Lauder,  well  known  for  his  contribu- 
tions to  the  history  of  the  ChcBlocerece;  it  is 
closely  allied  to  Melosira;  the  short  hair-like 
processes,  or  spines,  on  the  valves,  remind 
one  also  of  Oresawellia.  Many  of  the  Melo- 
sireoB  have  marginal  spines,  and  often  on 
the  valves,  e,  g.  M,  crenulata  and  M,  Rose- 
ana,  The  annulate  character  of  the  frus- 
tules  of  the  present  genus,  in  f.  v.,  is  con- 
sidered by  Prof.  Oleve  of  sufficient  value  to  i 
constitute  a  new  genus.  The  gathering  in  | 
which  this  form  occurs  has  many  other  ob- 
jects of  interest,  e,  g,  Melosira  costata,  Grev., 
Asterionella  Syjiedra/ormis,  Grev.,  ChoEto- 
ceros  Loremianunif  Bacieriasirum,  Eu- 
cofnpiat  and  occasionally  MoUeria  oomiUa, 
Oleve,  which  resembles  SlHateUa^  but  has 
the  extremities  of  the  valves  produced  in 
blunt  processes. 

No.  208,  Licmophora  argentesoens,  Ag., 
and  No.  209,  Licmophora  splendida,  Grev. 
For  an  almost  exhaustive  paper  on  the 
genus  Licmophora^  see  Mr.  Boper*s  contri- 
bution, published  in  Vol.  Ill,  N.  S.,  pp.  58 
«t  seq.,  Mic.  Trans.  London.  After  exam- 
ination of  authentic  specimens  of  Agardh 
and  Kutzing,  he  states  that  he  is  unable  to 
determine  whether  there  should  be  two,  or 
only  one  species,  a  remark  which  will  be  ap- 
preciated on  examination  of  the  two  forms 
in  this  series.  Prof.  W.  Smith,  in  the 
"Brit.  DiatomacesB,"  Vol.  I.,  p.  85,  states 
that  he  is  far  from  being  decided  that  the 
two  forms  which  he  describes  are  distinct. 
No.  208  of  the  present  series  was  sent  to  me 
by  Grunow,  as  L,  argentescens  of  Agardh;  it 
is  the  L,  splendida  of  W.  Smith.  The  frus- 
tules  in  f.  v.  are  more  narrow  than  in  No. 
209,  which  is  the  L.  flaheUata  of  W.  Smith, 
not  L,  splendida,  Grev.  For  this  gathering 
I  am  indebted  to  Major  Lang,  who  found 
it  in  abundance  at  Torquay,  £ng.  I  have 
never  been  able  to  obtain  good  specimens 
of  this,  or  Z.  argentescens,  on  our  Atlantic 
coast,  neither  has  it  occurred  among  any  of 


the  algiB  that  I  have  seen  from  the  Oali- 
f omia  coast. 

No.  210.  Liparogyra  spiralis,  E.  This 
rare  form,  after  many  years  search,  was 
finally  secured  for  me  by  Mr.  Eitton,  and  I 
have  never  seen  any  other  gathering.  Gru- 
now is  disposed  to  consider  it  bs  a  variety 
of  M»  roseana;  it  seems  to  me  quite  dis- 
tinct 

No.  218.  Mastogloia  Jelineckiana,  Gran. 
This  diatom  will  be  recognized  easily  by  its 
rhomboidal  outline;  it  was  first  described 
by  Grunow  as  a  Navicula. 

No.  226.  Melosira  lineata,  DilL  Scarcely 
different  from  M.  varians,  but  it  seems  to 
have  been  separated  as  a  marine  form. 

No.  228.  Melosira  orichakea,  Balfs.  This 
is  the  Orthosira  orichalcea  of  W.  Smith,  from 
the  Premnay  peat;  he  gives  as  synonym 
M.  Italica,  and  var.,  M,  crenulata.  He  may 
be  right,  but  a  comparison  with  No.  220, 
which  is  the  M  crenulata  of  E.,  shows  the 
latter  to  be  somewhat  less  robust,  and  Dot 
as  delicately  marked;  probably  they  are  the 
same. 

No.  280.  Melosira  sculpta,  E.  This  is  not 
the  form  first  described  by  Ehrenberg  under 
this  name,  and  which  will  be  found  in  the 
Oregon  deposit.  No.  58,  of  this  series,  but 
it  is  the  form  figured  under  this  name  in 
his  latest  contribution,  on  "  BaoillarisB  from 
California,"  Berlin,  1870.  Ehrenberg's 
figure  shows  distinctly  the  marginal  teeth. 
Interspersed  among  the  valves  will  be  found 
some  curiously  marked  "  Secondary  plates," 
with  stellate  centre,  and  a  broad  marginal 
ring,  which  is  strongly  rayed,  and  also  with 
five  or  more  strongly  defined  ribs,  or  blank 
spaces,  not  reaching  the  margin,  which  is 
itself  decidedly  serrate. 

No.  287.  Meridian  constridum,  var.  This 
singular  variety,  by  alternate  inversion  of 
the  frustules,  forms  a  straight  filament  in- 
stead of  the  ordinary  circular  one.  Oocsr 
sionally  the  cuneate  form  of  the  frostule  is 
preserved.  It  appears  at  first  to  be  an 
Odaniidium,  but  is  distinguished  by  the 
alternate  arrangement  of  the  vittse,  or  en- 
larged bead-like  dots,  now  on  one  end,  now 
on  the  other  of  the  frustules,  showing  thai 
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it  ifl  composed  of  fmstnlea  alternately  in- 
verted; frequently  the  alternation  or  inyer- 
sion  oooniB  in  one  fmstale,  the  **  bead  *'  be- 
ing at  top  on  one  edge,  and  at  bottom  on 
the  other  edge  of  the  same  f  mstnle,  whereas 
in  OdonHdium,  two  beads  are  to  be  seen  on 
each  end  of  the  frostoles.  For  many  years 
I  found  this  form  regularly  ooourring  in  a 
pool,  made  by  the  spring  rains,  and  whioh 
was  thoroughly  dried  and  baked  on  the 
bottom  during  the  summer  and  fall;  the 
growth -was  often  excessive,  and  the  long 
waving  filaments,  very  noticeable  in  the 
little  stream  which  discharged  the  surplus 
water,  scarcely  any  other  diatom  being 
present.  The  regular  occurrence  of  this 
form  in  early  spring  for  several  years,  in 
the  same  place,  and  its  appearance  nowhere 
else  in  any  of  the  ponds  or  ditches  of  the 
neighborhood:  or  in  the  river  even,  into 
which  the  -water  from  the  ditch  eventually 
escaped,  is  a  suggestive  fact,  and  appears 
to  indicate  what,  indeed,  has  long  been  sus- 
pected, that  to  a  certain  extent  the  dia- 
tomaoesB  may  bury  themselves  in  the  moist 
earth,  and  even  undergo  partial  desiccation, 
when  the  ponds  dry  up,  and  after  a  definite 
lapse  of  time,  under  influence  of  moisture 
and  spring  temperature,  may  again  make 
their  appearance,  and  rapidly  increase  by 
the  ordinary  mode  of  deduplication. 
Whether  the  conjugating  frustules  which 
in  this  form,  as  in  Meridion,  are  the  pecu- 
liar variety  with  internal  siliceous  walls 
(known  as  M.  IZinckenii  in  the  case  of  Meri- 
dion, and  aa  ff,  Solerolii  in  the  case  of 
Himaniidium)  or  the  sporangial  frustules, 
whioh  in  Meridion  are  quite  irregularly 
shaped,  and  sometimes  double  the  length 
of  the  parent  frustules,  are  the  ones  that 
survive,  cannot  yet  be  decided. 

No.  238.  Meridion  intermedium,  H.  L.  S. 
This  is  the  only  gathering  I  have  seen  of  a 
transitional  form,  leading  from  true  Meri- 
dion to  No.  239,  the  position  of  which  has 
long  been  doubtful;  the  crenulations, 
usually  so  strong  on  the  margin  of  Meridion 
in  f.  v.,  and  the  pervious  costse  or  ribs  in 
ft.  v.,  are  scarcely  to  be  discerned.  The 
preparation  here  given  is  in  its  natural  con- 


dition, t.  0.  untreated  with  acids,  as  are  all 
the  preparations  of  this  series  when  possi- 
ble. 

No.  239.  Meridion  erinaceum.  This  form, 
first  detected  by  Brebisson,  and  named 
Oomphonema  flbula,  and  afterwards  by  Breb. 
and  Amott  Peronia  erinacea,  is  in  habit 
precisely  like  Meridion,  and  with  exception 
of  being  munh  smaller,  and  more  slender,  is 
quite  like  No.  238,  with  its  front  markings 
obliterated. 

No.  241.  This  is  the  Frustxdia  acrospha- 
ria  of  Brebisson,  but  not  the  Navicula 
acroiphceria  of  Kutz.  It  was  called  N, 
punctata  by  Dr.  Amott.  To  avoid  con- 
fusion, Brebisson  accepted  Amott*sname. 
After  all,  it  is  probably  only  a  variety  of 
N.  ictbelleria;  it  occurs  in  the  Premnay  peat. 
No.  228. 

No.  247.  Navicula  Anglica,  Ralfs.  This 
is  the  JV.  iumida  of  W.  Smith,  but  as  the 
latter  name  had  already  been  given  by  Bre- 
bisson to  what  W.  Smith  calls  N,  Jenneri, 
aa  indeed  is  stated  in  the  ''Synopsis,"  Mr. 
Balfs  very  properly  relegated  Brebisson*s 
name  to  the  form  to  which  it  waa  first 
given,  and  so  was  obliged  to  call  Smith's 
form,  or  the  present  series,  another  name, 
N,  Anglica, 

No.  249.  NanictUa  apiculata,  Breb.  I 
suppose  this  to  be  Brebisson's  N,  apiculata; 
it  occurs  in  a  gathering  received  from  him, 
but  unlabeled;  it  agrees  well  enough  with 
his  description  and  figure.  It  is  not  Gre- 
gory's form,  figured  in  the  Mic,  Journal^ 
Vol.  IV.,  pi.  i,  f.  13,  which  is  called  K. 
rosteUum  by  W.  Smith  in  Vol.  II  of  the 
Brit.  DiatomacesB. 

No.  251.  Navicula  biceps,  £.  This  is  not 
the  Pinnularia  biceps  of  Gregory,  which  is 
No.  285  of  this  series,  but  is  figured  by 
Kutzing  (copied  from  Ehrenberg)  in  Bac. 
T.  xxviii,  f.  61.  It  is  small,  turgid,  lanceo- 
late, with  obtuse  conical  or  capitate  apices, 
strisB  indistinct. 

No.  253.  Navicula  Boeckii,  This  form, 
which  is  described  by  W.  Smith  in  the 
**  British  DiatomacesB  "  as  a  Doryphora,  and 
by  Eutzing  as  a  Cocconema,  is  a  stipitate 
Navicula.    It  has  the  peculiar   elongated 
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central  blank  (or  nodnle)  ohanusterisiio  of 
several  of  the  frondose,  or  strongly  mnoons- 
secreting  Kaviculce,  e.  g.  Schizonema  DiXIr 
v)yn%^  CoUdonema  vtdgare,  and  Frusttdia 
Scuconica. 

No.  255.  Navicula  CksrasHuSt  £.  This  is  a 
small  form,  and  is  from  Brebisson's  collec- 
tion. The  valve  is  inflated,  constricted  at 
the  ends  into  short  conical  apices,  stri» 
quite  distinct.  In  the  same  gathering  is 
the  GymheUa  canphicephala,  Naeg.,  and 
Stauroneis  Sinithiu=S,  lineata^  W.  8. 

No.  256.  Navicula  cinda,  E.,  is  a  minute 
form,  valves  slender,  lanceolate,  with  prom- 
inent end  nodules,  and  with  easily  resolved, 
somewhat  radiant,  striation. 

No.  258.  Navicula  oonvexa,  W.  S.  This 
is  the  Scoliqpleura  canvexa  of  Gmnow.  The 
genus  was  constituted  by  him  to  receive  No- 
viculoid  forms  with  twisted  sutures  in  f.  v., 
and  of  raphe  in  s.  v.  Mr.  Kitton  says  that 
this  diatom  is  the  Amphiprora  kUeairiata  of 
Brebisson;  it  seems  scarcely  credible,  but  he 
has  examined  authentic  specimens.  Associ- 
ated with  this  form  in  the  present  gather- 
ing, are  numerous  valves  of  Cydotella  DaUaa- 
siana,  and  less  frequently  the  Navicula  in- 
terpunda  of  Lewis. 

No.  259.  This  is  Brebisson's  own  speci- 
men of  Navicula  Grassinervis,  and  labeled 
by  him;  an  examination  of  this  form  will 
remove  any  doubt  of  its  identity  with  the 
so-called  Prustulia  Saxonica,  and  a  compar- 
ison with  CoQetoiiema  vulgare  will  show  its 
close  affinity  to  that,  and  finally,  in  the 
slide  of  Frustulia  Saxonica,  will  be  found 
many  specimens  passing  into  N  Rhom- 
boides.  Gastracane,  from  his  photographs, 
pronounces  decidedly  against  the  idea  that 
these  are  varieties  of  the  same  species,  but 
it  all  depends  upon  what  one  accepts  as  the 
proper  limit  for  species.  Brebisson  has 
proposed  to  group  all  these  allied  forms 
under  one  genus,  "  Van  ffeurckia," 

No.  272.  Navicula  esox,  E.  Probably  only 
a  variety  of  N,  permayna  of  Bailey,  with 
undulate  outline. 

No.  276.  This  is  a  variety  of  N,  Cohnii=z 
Staurmieis  (Johnii,  Bleisch.  Dr.  Amott  con- 
sidered it  as  the  Nov,  muiica  of  Kutzing. 


Nav.  Cohniif  normal  form  is  rather  smaller, 
and  with  more  rounded  ends;  the  charac- 
teristic feature  is  the  very  prominent  and 
somewhat  quadrate  central  nodule. 

No.  280.  Navicula  HarUeyana,  Otev.  This 
is  the  original,  which  Bev.  Mr.  Hartley 
sent  to  me  from  Gavalla,  and  also  to  Dr. 
Greville.  It  is  another  case  where  a  finer 
striation  has  been  considered  sufficient  to 
warrant  naming  as  a  new  species. 

No.  286.  Navicula  Johtuonii,  W.  S.  This 
is  the  N.  Scoptdorum  of  Brebisson.  It  is  a 
slender  and  delicate  form,  of  a  pale  straw 
color  when  dry.  Occasionally  it  ooonrs 
somewhat  more  robust  than  in  the  present 
gathering;  then  again,  in  the  gatherings 
from  the  Watermouth  Oavems  it  is  narrower 
and  paler  in  color;  a  very  curious  variety, 
enlarged  at  one  end,  like  Oomphonema/  oc- 
curs in  the  marshes  near  Savannah,  Ga. 

No.  287.  Navicula  KuUingiana,  H.  L.  S. 
This  form,  which  appears  to  be  abundant 
in  Brebisson's  collection,  was  labeled  by 
him  as  Amphiprora  arenaria.  However 
appropriate  this  name  might  have  been  at 
a  time  when  it  was  given  to  forms  having 
nodules  within  the  margin  in  f.  v.,  it  does 
not  now  belong  to  the  group  recognized  as 
AmphiprorecR,  and  as  there  is  already  a  Nixv. 
arenaria,  I  give  to  this  form  the  name  of 
the  veteran  algologist,  Kutzing. 

No.  293.  Navicula  maculaia,  Edwards. 
This  form  was  first  figured  by  Bailey  as 
Stauroneis  maculaia.  Subsequently  I>r. 
Greville  figured  it  as  Navicula  JokMtmiana^ 
and  it  was  issued  under  this  name  in  slides 
from  the  Essex  Institute. 

No.  299.  Navicula  oculata,  A  very  CT*^ifclT 
form  with  prominent  central  nodule. 


•  ♦ « 


A  Microscopical  Cabinet. 

A  T  a  recent  meeting  of  the  San  Fran- 
-^X.  oisco  Microscopical  Society,  Dr.  Moa- 
ser  described  a  very  convenient  microecop- 
ioal  cabinet,  which  he  had  devised.  It  con- 
sists of  a  lower  and  upper  portion.  The 
lower  portion,  four  feet  long,  is  arran^^ 
like  many  table  desks,  having  a  horizontal 
top  two  feet  four  inches  above  the  floGr,  an 
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open  8|woe  nmning  dear  through  beneath 
to  give  room  for  the  legs  in  sitting,  and 
beneath,  on  both  Bides  of  this,  instead  of 
the  nsnal  drawers  or  pigeon  holes,  two 
doors  open  on  two  tiers  of  trays  for  slides. 
Beneath  the  trays,  are  two  drawers,  three 
inches  deep.  Above  the  central  open  space, 
but  beneath  the  top  of  this  desk,  a  shallow 
drawer  opens  out  over  the  lap,  and  at  each 
end  of  the  desk  are  doors  opening  upon 
oloaets  back  of  the  trays,  which  will  contain 
any  microscope  case,  and  may  also  be  used 
for  lamps  and  general  stores.  Thus  the 
lower  portion  contains  two  closets,  two  tiers 
of  fifty-six  trays,  and  five  shallow  drawers. 
Fastened  upon  this  is  the  upper  portion,  a 
little  less  in  length,  and  receding  in  front 
about  five  inches.  This  portion  encloses  a 
dear  central  space  in  which  the  microscope 
constantly  remains,  enclosed  by  folding 
doors — two  in  front  and  one  at  the  top, 
when  not  in  use.  This  open  space,  twenty- 
two  inches  wide,  conveniently  admits  the 
arms  in  working,  and  is  enclosed  behind  by 
plate  glass  (the  back  of  the  cabinet  is  sup- 
posed to  be  placed  before  a  window),  to  ad- 
mit light,  in  front  by  the  two  folding  doors, 
and  above  by  the  one  falling  and  rising 
door  already  mentioned.  This  uses  up  one- 
half  of  the  upper  portion.  The  remaining 
two  quarters,  on  either  side  of  the  working 
space,  aro  closed  before,  behind,  at  the 
ends  and  top,  but  open  into  the  central 
space.  The  left  division  contains  fourteen 
drawers,  which  pull  out  into  the  open 
space,  and  the  right  hand  one  contains 
three  shelves  for  bottles,  etc.  The  shelves 
and  drawers  aro  just  11  inches  deep.  The 
upper  portion  is  2  feet  high,  making  the 
total  height  4  feet  4  inches,  and  is  22  inches 
deep.  The  whole  contrivance  has  many  ad- 
vantages; work  may  be  hastily  left  by  sim- 
ply shutting  in  the  instruments,  slides,  eta, 
with  the  top  and  front  doors.  Sitting  at 
it,  eveiything  can  be  reached  without  mov- 
ing; and  material  and  apparatus,  instead  of 
being  scattered  hero  and  there,  are  all  in 
one  place.  Tastefully  and  solidly  made  of 
black  walnut,  the  whole  cabinet  costs  about 
llOO. 


Balsam  Mounts. 

BY  F.    M.   HAMLIK,   M.  D. 

npHE  condition  of  several  balsam  mounts 
-^  which  I  have  seen  lately,  induces  me 
to  offer  some  suggestions  for  their  better 
preparation. 

Balsam  mounts  aro  rogarded  as  the  most 
permanent  of  all,  but  are  liable  to  changes 
caused  by  evaporation  of  the  more  volatile 
portions  of  the  balsam.  This  produces  a 
vacuum,  and  the  air  forces  its  way  in,  in 
the  form  of  bubbles,  cracks,  etc.,  and 
finally  the  balsam  becomes  so  dry  and  brit- 
tle that  a  slight  blow  or  shock  will  cause 
the  cover  to  fly  ofiL  As  I  write,  I  have  be- 
fore me  a  box  of  six  slides  belonging  to  the 
American  Micro-Postal  Oabinet  Club,  and 
of  these  four  are  more  or  less  affected,  from 
a  few  bubbles  just  at  the  edge  of  the  cover 
to  the  invasion  of  moro  than  half  of  the 
area  of  the  cover.  Besides  looking  badly, 
their  value  is  decidedly  impaired.  The  re- 
maining two  aro  as  neat  and  perfect  as  the 
day  they  were  finished,  and  are  good  for  an 
indefinite  period  yet  I  have  adopted  a 
similar  plan  of  finishing  for  some  time,  and 
find  it  requires  no  great  outlay  of  time  or 
labor.  I  clean  away  all  the  balsam  which 
exudes  when  the  cover  is  pressed  into  place, 
except  enough  to  fill  the  angle  formed  by 
the  edge  of  the  cover  and  slide,  and  present 
a  sloping  surface.  When  this  hardens,  I  put 
the  slide  on  my  turn-table,  and  run  a  ring 
of  gold  size  around  the  edge  of  the  cover,  of 
course  having  taken  the  precaution  to  *<  cen- 
tre "  the  object  when  first  mounted.  The 
object  in  using  gold  size  is  that  if  admix- 
ture between  it  and  the  balsam  takes  place, 
no  discoloration  results,  but  asphalt  and 
white  zinc  will  mingle  and  spoil  the 
mount  After  the  gold  size  hardens,  the 
ring  may  be  finished  as  fancy  dictates.  I 
sometimes  put  on  a  ring  of  white  zinc,  and 
run  on  a  delicate  ring  of  some  bright  color  at 
the  outer  and  inner  edge  of  the  white  zinc. 

If  dispatch  is  required,  bleached  shellac 
dissolved  in  alcohol  may  be  used  for  the 
first  ring,  as  soon  as  the  color  adheres 
enough  to  bear  the  slight  touch  of  the 
brosh,  and  then  finish  as  before. 
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The  time  expended  is  amply  repaid  by 
the  improved  appearance  of  one's  cabinet, 
and  durability  secured. 

The  Postal  Glab  slides  are  not  the  only 
ones  which  snffer,  for  I  have  in  my  cabinet 
some  not  put  np  over  two  years,  which 
were  decidedly  injured  by  evaporation.  I 
remedy  the  trouble  by  dropping  turpentine 
to  the  edge  of  the  cover.  This  soon  is 
drawn  in,  and  when  the  holes  are  all  filled 
I  put  some  fresh  balsam  in  place  of  the 
turpentine,  and  as  the  evaporation  takes 
place  again,  it  flows  in  and  fills  up  the  old  air 
spaces.  By  this  means  and  a  little  patience, 
I  have  saved  several  valuable  slides. 


Collection  of  Canada  Balsam. 

THIS  article  is  largely  collected  in  the 
Province  of  Quebec,  where  the  abies 
bcdsamea  grows  in  great  abundance.  It  is 
gathered  there,  not  only  in  quantities  suf- 
ficient to  supply  the  needs  of  the  Dominion, 
but  also  to  export  to  a  sufficient  extent  to 
form  an  important  article  of  commerce.  The 
writer  is  indebted  to  the  kindness  of  Mr.  W. 
E.  Brunet,  chemist,  of  Quebec,  who  is  a  large 
dealer  in  this  balsam,  for  the  following  de- 
tails in  reference  to  the  collecting  of  it: 

The  whole  family  of  balsam  gatherers  go 
into  the  woods  in  the  Laurentine  Moun- 
tains, at  a  distance  of  from  seven  to  ten 
miles  from  the  villages.  There  they  encamp 
for  two  months,  their  baggage  consisting  of 
canisters,  packages  of  pork,  flour,  a  stove 
and  bed  covering.  The  mother  remains  in 
the  camp  to  do  the  cooking  and  to  strain 
the  gum,  and  it  is  she  who  transports  it, 
upon  ^er  back,  in  canisters  of  five  gallons 
each,  to  the  viUage,  where  she  sells  it  at 
the  rate  of  $1.20  a  gallon  in  exchange  for 
flour  and  pork,  which,  on  her  return,  she 
carries  also  on  her  back  to  the  camp.  The 
father,  with  his  boys,  goes  to  pierce  the 
trees,  each  furnished  with  a  small  can  with 
a  tube  proceeding  from  it  at  the  top.  This 
tube  is  of  iron,  sharpened,  and  with  this 
portion  of  the  instrument  the  blisters  of 
gum  are  pierced,  one  by  one,  the  liquid 
flowing  down  the  tube  until  the  vessel  is 
full.  The  children  mount  into  the  branches, 


while  the  father  works  about  the  lower 
part  of  the  tree.  A  large  balsam  tree,  rich, 
in  gum,  will  yield  as  much  m  a  pound  of 
balsam;  uut,  one  with  another,  the  yield  of 
each  tree  is  not  usually  more  than  eight 
ounces.  The  father,  with  the  help  of  two 
cbildren,  can  gather  from  sunrise  to  sunset 
a  gallon  of  balsam,  but  the  man  who  work» 
alone  has  done  a  good  day's  work  when  he 
hsfl  collected  half  a  gallon. 

One  cannot  gather  the  balsam  when  it 
rains,  or  even  on  the  same  day,  for  the 
branches  let  fall  drops  of  water,  which, 
mixing  with  the  gum,  render  it  milky  and 
unsaleable.  The  collection  of  the  balsam 
is  made  from  the  15th  of  June,  or  about  the 
time  that  the  snow  disappears  from  the 
mountains,  up  to  the  15th  of  August  or  let 
of  September,  the  date  when  the  snow 
usually  begins  to  fall,  or  the  weather  turns 
cold  and  the  gum  no  longer  flows.  Near 
the  villages  and  upon  partially  cleared  land 
it  is  gathered  in  May,  but  this  is  only  in 
rtnall  quantities.  It  |s  only  the  poorest  in- 
habitants and  the  Indians  who  do  this  busi- 
ness. There  has  been  gathered  in  the  moun- 
tains nearly  8,000  gallons  this  year;  the  larg- 
est crop  ever  gathered  was  5,000  gallons.  A 
tree  should  not  be  pierced  two  years  ran- 
ning,  and  requires  two  or  three  years'  rest 
before  being  tapped  again,  and  then  it  al- 
ways yields  very  much  less  than  the  flrsttime. 

Spirit  of  turpentine  and  resin  were  made 
in  Canada  during  the  time  of  the  dvil  war 
in  the  United  States,  when  prices  mled 
high.  They  were  prepared  from  the  com- 
mon red  pine,  Piuiia  resinoaa,  which  grows 
in  abundance  in  the  northern  counties  of 
Ontario.  The  turpentine  obtained  from 
this  source,  although  not  identical  with 
that  made  from  the  Pinus  palusiris  and 
other  pines  of  the  South,  yet  served  as  a 
convenient  substitute  in  the  various  uses  to 
which  that  article  is  applied  in  the  arts.  At 
the  close  of  the  war,  when  Southern  tur- 
pentine resumed  its  old  figures,  this  manu- 
facture in  Canada  was  abandoned,  because 
it  was  found  impossible  to  produce  it  at 
a  price  to  compete  with  that  from  the 
South. — Thrans,  Am.  Pharmaceutical  Ass'n, 
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The  January  Number. 

n^HE  number  of  the  Amebican  JouRNAii 
-^  OF  MiOBOscoPY  for  Jauuary,  1878,  is 
entirely  oat  of  print,  and  we  can  no  longer 
supply  it  to  subsoribers. 

We  will  gladly  pay  ten  cents  apiece  for 
dean  copies  of  the  Amebioan  JouBNAii  of 
MicB08cx)PT  for  January,  1878. 


Correction. 

I N  our  last  issue  we  stated  that  the  letter 
^  from  Bev.  Dr.  Dallinger  was  addressed 
to  Mr.  Ghas.  Stodder,  of  Boston.  This  was 
a  mistake,  for  which  we  are  wholly  respon- 
sible. It  matters  little,  however,  to  whom 
the  letter  was  addressed;  it  contains  infor- 
mation of  great  value  to  every  worker  in 
the  higher  departments  of  microscopy. 


The  American  Society  of  Microscopy. 

THE  recent  N'ational  Microscopical  Con- 
gress closed  its  sessions  by  the  organ- 
ization of  a  permanent  society,  which  has 
chosen  for  its  name  '*  The  American  Society 
of  Microscopy."  That  this  name  is  emin- 
ently appropriate  to  the  society  now  organ- 
ized must  be  evident  to  every  one,  and 
therefore  it  is  greatly  to  be  regretted  that  a 
local  society  should  have  chosen  a  name  so 
nearly  like  this  that  comparison  must  be 
the  inevitable  consequence. 

The  nature  of  the  permanent  organiza- 
tion which  has  been  effected  is  shown  in 
the  following  constitution: 

Name— The  Americau  Society  of  MioroBCopy. 

Object— The  encouragement  of  mioroaoopical 
research  in  all  branches  of  science. 

Membership— Any  person  interested  in  mioro- 
soopical  research  is  eligible  for  membership. 

Officers— Shall  consist  of  a  president,  rice-presi- 
dent, secretary  and  treasurer,  holding  office  for  one 
year,  or  until  sncoessors  are  qualified. 

Executive  Board— Shall  consist  of  the  officers  of 
the  society  and  the  past  presidents,  with  three 
members  elected  from  the  society. 

Meeting— The  place  of  meeting  shall  be  deter- 
mined annnally,  as  time  and  election  of  officers. 

Election  of  Officers— Shall  be  elected  by  ballot, 
without  nomination,  and  all  votes  cast  be  necessary 
to  a  choice. 

Duties— Shall  be  the  same  as  in  similar  organi- 
zations. The  president  to  deliver  an  address  at 
the  opening  of  the  session. 

Fees— Baes  shall  be  $2\  initiation  fee  shall  be  $3. 

The  election  of  officers  was  proceeded 
with,  and  resulted  as  follows:  President, 
Dr.  B.  H.  Ward,  Troy,  N.  Y.  Vice-Presi- 
dents—S.  W.  Dennis,  San  Francisco,  Oal. ; 
G.  M.  Yorce,  Cleveland,  O. ;  Dr.  Blackham, 
Dunkirk,  N.    Y.     Secretary,    Dr.    Henry 
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Jameson,   Indianapolis,  Ind.      Treasurer,  oTfjoritet  were  exhibited,  tad  it  wm  ttoted  th4t 
H.  P.  Atwood,  Chicago.  •*»•  growth  of  the  teeth  wae  kept  up  by  the  prei- 


It  was  determined  that  the  meeting  of 


enoe  of  a  large    artery  which  rapplied  sinaUer 
X,  .  ..        .      .  .    ^ ^^^  ,     ,    , ,    .    branches  to  these  organs.    The  paper  will  doabt- 

the  association  m  August,  1879,  be  held  at  j  less  be  published. 

BnffiJo,  N.  Y.,   and  that  an  attendance  of      After  this  there  was  a  general  ezhibitton  of  slides 

twenty-five  members  constitute  a  quorum,     by  the  members,  to  which  the  audienoe  were  in- 

,  ^  .  '  Tited.    Dr.  Monrogh  exhibited  the  eironlation  of 

TBAH8A0TI0N8   OP  8O0IBTIE8.      'J^I^S^'^^.l^^iofi^'^^.^T^IJ:- 

*!!?^~^*^*''°?  "■»?•*  ^2?*'*^  *!L^^^J"^'**1*^  «m.    Prof.yan  Dyok  showed  under  the  polari- 
oftheTrauMOtioaaofMiyofoiirlCieroMOBlcalSooietlM.  j.  i       «        a       <l.        al         ^       mi       ^« 

The  limited  speoe  at  oar  oommand  prMiadM  the  In-  •oop«  crystals  of  urates  Arom  the  caterpillar  of 
sartton  of  lenctheaed  aoeoanta  of  mere  baalneas  detaila.  |  Empretia  stimulea.  Prof.  McOiosky,  of  Prioceton, 
We  wlah  It  also  to  be  distinoUy  understood  that  theee  .w.*— -^  *u^  .^u.^^.  ^i...^.  «#  -au^m  4»«i^w^«nii*An> 
reporu  an  published  aa  reoei^d  from  the  SeoreUitos  "bowed  the  poison  glands  of  Bhus  toxioodendroD, 

of  the  different  Sodetiea,  and  the  Journal  la  not  to  be  ,  also  a  line  slide  of  the  notoohord  of  the  lamprey. 
i^^^J^l^  reaponalbla  for  any  statements  con.      rphe  BecroUry  used  two  microscopes,  showing 
_,         _  ^.  .,-i,^«.,:  slides  illustrating  his  paper,  one  of  which  was  a 

«^'.   K^^T' . Tr^'  T^,!  ^^i'  newProfwdonU  mtoR>Mop.  by  0«..  W*le.  which 

^^«  ?i  ?  eighth  MtUTerwrr  to  the  0«)logi-  g.^fl,,,  „,„,»,.    The»boT«M«  b«t »  tow  of  the 

Vl  «•  \  A^  '*°?.  r-,^1f  .  ***?".  '"  A»  »»»•  •>~«<>°.  ""<*  WM  »  pwt  of  the  tontin. 
intelligent  and^eooe  wUoh  flUed  tl>e  Iwge  leetore  ^^         j^  p  0  y„  p    ^  „,  New  Bran.wi«k, 

room.    AftMdl.po.ng  of  the  ronUne  biuinen,  by  ^  ,e^eot.d  Pre.ldent,  ud  Prof.  B4mael  Look- 
progrMumeUmitedtoao  mlnnte.,  the  Preddent.  ^„^  ^  Frtehold,  N.  J.,  wm  elected  Beoordixs 
Prof.  F.  0.  T»n  Dyok,  deUrered  the  unntl  .ddreM;  i  g^t^  ^j  TreMttrer. 
Mibjeot.    "The  ProgieM  u>d  8t«ta.  of  Micro-,  ^  Lockwood. 8ecret«y. 

scopy.**   It  contamed  a  clear  statement  of  some  of 
the  capacities  of  the  modem  microscope,  and  some 

thoughts  on  the  future  instrument,  when  improred  8*»  FrmBclaeo  Hlerooe«pto»l  Soolety— The 
machinery  and  perfected  formula  would  cheapen  regular  meeting  of  the  San  Francisco  Hicroscopioal 
the  making  of  the  lenses,  and  thus  increase  the  '  Sodety  was  held  Thursday  eyening,  June  20,  Presi- 
unmber  of  workers  in  the  field.  This  was  followed .  dent  Hyde  in  the  chair.  Mr.  J.  A.  Crane,  of 
with  a  paper  by  the  Secretary,  Prof.  S.  Lock  wood;  Iowa,  was  the  risitor  of  the  erening. 
subject,  "A  Biography  of  Oimbex  Americana."  The  ,  A  number  of  interesting  additions  to  the  library 
paper  was  amply  illustrated  with  specimens  of  this  and  Cabinet  were  announced,  among  them,  bj 
giant  saw-fly,  and  slides  showing  a  part  of  its  donation  from  Mr.  J.  B.  T.  Tu thill,  Campylodiscui, 
anatomy.  In  the  preparation  of  his  subject,  the  Navioula,  Surirella,  et<^,  from  Santa  Crux,  and 
Secretary  had  hatched  180  specimens  in  his  study,  other  diatoms  from  Monteroy,  all  in  balsam;  by 
Among  the  points  presented  were:  1.  The  separate  ,  exchange  with  M.  A.  Booth,  Tabellaria  flooculosa 
duration  of  the  larval  and  the  pupal  states.  The  !  and  Fragilaria  Tiresoens,  from  Long  Meadow, 
larva  or  grub  hibernates  in  the  cocoon,  thus  spend- 1  Mass.;  from  the  Secretary  of  the  Belgian  Micro- 
Ing  some  eight  months  as  a  larva;  then  taking  on  |  scopical  Society,  tbroe  parts  of  their  proceedings; 
the  pupa  form  for  a  few  days,  before  the  imago  ap-  and  by  purchase,  "  Opttque  Physiologique,  par 
pears,  this  period,  according  to  temperature,  being  Helmbolz;**  Parts  5,  6,  7  and  8  of  '*  Icones  Selecta 
in  some  cases  only  seven  days.  2.  The  males,  as  a  Hymenomyctum  nondum  delineatorom,"  and  the 
rule,  assume  the  imago  state  before  the  females,  cunrent  numbers  of  "  Grevillea,"  "  Flora,**  *'  Popn- 


Of  nearly  200  cocoons,  the  first  half  that  hatched 
were  nearly  all  males,  the  exception  being  8  or  4 
females  to  86  males;  the  remaining  90  wero  females, 
except  some  6  or  6.  8.  The  emergence  from  the 
leathery  cocoon   was   shown  to  be  effected  by  a 


lar Science  Monthly  Supplement,**  "Science  Oos- 
sip,**  and  "  Nature.** 

A  letter  from  Prof.  Clove,  of  Sweden,  expressed 
thanks  for  the  valuable  contribution  of  Pacific 
Coast  diatom  earths  from  the  Society,  and  prom- 


rotary  cutting  off  of  a  cup-like  segment,  and  not  by  I  ised  in  return  some  interesting  slides  or  diatomi. 
a  pushing  off  o' a  lid  loosened  by  moisturo.    This  Another    letter  was  fh>m   the  illustrious  Prof. 


cutting  was  demonstrated  by  the  microscope,  sev- 
eral slides  showing  specimens.  The  roader  showed 
the  same  rosult  in  insect  eggs  of  very  minute  sise; 
and  also  exhibited  the  nest  of  the  California  taran- 


Haeckel,  of  Jena,  acknowledging  his  election  as 
corresponding  member  by  the  Society,  and  enclos- 
ing a  paper  by  him  on  the  "Alternate  Qeneration 
of  the  Eohinoderms.** 


tula,  and  the  belief,  with  reasons,  was  expressed  i  President  Hyde  proposed  a  plan  for  giving  topics 
that  the  lid  in  this  case  was  loosened  by  cutting. !  for  discussion  to  each  meeting,  and  the  matter  was 
4.  Slides  showing  preparations   of  the  saw,   and ;  put  in  form  by  a  motion  by  Dr.  Whitney,  that  "  a 
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■nbjaet  sIiaU  be  umoiinoed  for  oontidarfttloii  ai  the 
following  meeting,  and  that  at  laoh  labteqaent 
meeting  the  rabjeot  announced  thall  be  brought 
up  for  difontsion  and  ooniideration  as  a  part  of  the 
order  of  bnsinett,  to  follow  written  oommonioa- 
tiooB.** 

After  leleoting  as  topic  for  the  next  meeting, 
"The  Mioroeoopioal  Examination  of  Sea-Water, 
with  Seipect  to  its  Animal  and  Yegetable  Life,"  the 
memben  listened  with  interest  to  the  extended 
remarks  of  Dr.  Whitney  on  the  *'  Beginnings  of 
Life,**  which  caused  some  disouBsion. 


The  regular  meeting  of  the  Ban  Franoisco  Mioio- 
loopiosl  Society  was  held  on  Thursday  erening, 
Aug.  1,  at  the  Society's  rooms.  President  Hyde  in 
the  chair.  Mr,  John  Haly,  of  Los  Angeles,  was  a 
gnest  of  the  eyening. 

The  Secretary  announced  an  increase  in  the 
librsry  by  the  donation,  firom  the  author.  Ber.  W. 
H.  Dallinger,  of  a  paper  on  "  The  Life-History  of  a 
Minute  Septic  Organism,*  and  by  subscription  the 
current  numbers  of  Ambuoak  Joubnaxj  or  Hiouo- 
soopT,  <* English  Mechanic,**  ** Flora,**  "Science 
Ooisip,"  "Popular  Science  Monthly,**  "Nature,'* 
and  parts  IT  and  Y  of  the  "  Ferns  of  North  Amer- 
ica." The  system  of  exchanges  inaugurated  by 
Kr.  Clark  seemed  to  be  productive  of  good  results, 
even  at  so  early  a  date,  there  being  placed  upon 
the  table  diatomaceous  material  firom  Dolgelly, 
IreUnd;  Jutland,  Scotland,  Oermany,  and  other 
fkmous  deposits  in  Great  Britain  and  on  the  Oon- 
tinent,  to  the  number  of  twenty.  The  spicules  of 
three  different  gorgonias,  fossil  black  moss,  etc., 
were  also  received.  It  is  greatly  to  be  hoped,  in 
the  interests  of  both  the  science  and  the  industry 
of  this  coast,  that  those  members  of  this  society, 
who  have  made  a  special  study  of  the  Dlatomaceie, 
wiU  thoroughly  investigate  the  numerous  Padflc 
Coast  deposits,  now  being  sent  abroad  in  exchange, 
with  reference  to  their  geology,  distribution,  origin 
ud  commercial  value,  as  well  as  to  the  contained 
ipecles. 

President  Hyde  spoke  of  the  coming  National 
MioroBOoptcal  Congress  at  Indianapolis,  Ind.,  and, 
upon  motion,  Mr.  Dennis  was  appointed  delegate 
from  the  society  to  that  Congress,  with  urgent  In- 
itraotiODs  to  secure,  if  possible,  the  next  annual 
meeting  of  the  Congress  for  San  Franoisco,  it  beiog 
onderstood  that  the  C.  P.  B.  B.  would  grant  re- 
daced  rates  to  delegates. 

^'  F.  H.  Engels,  of  Virginia,  Nov.,  sent  slides  of 
Heridion  circulare,  found  in  that  vicinity  at  an 
tltitude  of  7,000  feet.  Only  two  other  authentic 
habltatessre  known  in  the  United  States  for  this 
diatom. 

Hr.  William  LIghton,  of  Ottumwa,  Iowa,  sent  an 
interesting  description,  with  figures,  of  his  new 
"eye-piece  diaphragm,**  which  gives  the  effect  of 


a  spot  lens  by  reducing  the  proximal  aperture  of 
the  eye-piece  to  a  hole  1-20  inch  diameter,  so 
placed  as  to  admit  rays  only  on  the  side  of  the 
emergent  cone  of  light. 

After  deciding  to  continue  to  the  next  meeting 
the  topic,  '*  Lower  Forms  of  Marine  Life,**  the 
society  adjourned. 

SUtte  BUoroeeopleal  floeietjr  or  IlllAois_A 

special  meeting  of  this  society  was  held  on  Thurs- 
day evening,  Aug.  22,  1878,  at  the  rooms  of  the 
Academy  of  Sciences,  No.  268  Wabash  Avenue, 
Chicago. 

The  meeting  was  quite  impromptu,  the  only 
notice  being  a  few  lines  in  the  papers  on  the  same 
morning.  The  attendance,  however,  was  large, 
and  great  interest  was  manifested  by  the  audience 
in  listening  to  the  remarks  of  Dr.  W.  H.  Atkinion,. 
of  New  York,  who  entertained  them  with  accounts 
of  some  recent  microscopic  discoveries  made  in 
the  laboratory  of  Carl  Heltsmann,  of  New  York. 

At  the  close  of  Dr.  Atkinson's  remarks.  Dr.  W.  S. 
Dennis  (Vice-President  of  the  American  Society  of 
Microscopists)  of  the  San  Franoivco  Microscopical 
Society,  made  some  happy  remarks,  which  led  to  a 
discussion  of  "  what  is  a  duplex  lens.**  Mr.  Bul- 
loch, by  means  of  diagrams  on  the  black-board, 
gave  the  formula  of  one. 

Besides  the  gentlemen  mentioned.  Dr.  D.  C. 
Hawxburst,  of  Battle  Creek,  Mich.,  was  also  pres- 
ent. In  fact,  the  meeting  was  called  in  order  that 
our  local  microscopists  might  have  the  pleasure  of 
meeting  these  gentlemen,  who  were  just  from  the 
Indianapolis  Congress,  and  was  suggested  by  those 
who  took  part  in  a  very  enjoyable  aeance  held  the 
previous  evening  in  Dr.  Atkinson's  room,  at  the 
Palmer  House. 


SZOHAKQSS. 

Subscribers  who  have  a  surplus  of  interesting  mi- 
croscopic material,  or  objects  in  any  department  of 
natunu  science,  which  they  wish  to  exchange,  may 
announce  it,  without  charge,  in  this  column.   The 
following  rules  must  be  observed:   1.  The  privilege 
of  announdng  an  exchange  is  confined  to  iUD- 
Bcriliers.     2.   Exohangxs   only  will  be  admitted. 
I  Sales   must  be  relegated  to  the  advertising  de- 
!  partment.     8.  Each  exchange  will  be  limited  to 
i  three  lines,  and  must  be  legibly  written  on  a  separ^ 
I  ate  slip  of  paper  (not  embodied  in  a  letter).    Be 
,  carefol  about  the  address. 

Liviog  specimens  of  Volvox  globator  sent  for  a 
mounted  slide.    E.  W.  Holway,  Decorah,  Iowa. 

Diabantite,  a  newly    discovered    mineral,   and 
other  specimens,  in   exchange  for  good  cabinet 
specimens  from  other  localities.    A.  H.  Eddy,  Box 
j  636,  New  Britain,  Conn. 

I     Slides  of  moss  persitome  Funaria  hygrometrica. 
'  for  any  good  object  or  material;  also  slides  of  named 
I  diatoms  for  other  named  varieties.    Jos.  McKay, 
21  Liberty  street,  Troy,  N.  Y. 

Three  Wenbam  compressorlums  for  a  Cox's  self- 
centering  turn-table  complete.  Qeo.  A.  MitcheU^ 
Hanover,  N.  H. 


192 


THE  AMERICAN 


MariQe  algs,  diatomi  in  siia  on  alg»,  muBci, 
hepotios.  ferns,  liohens,  lyoopodiaoee,  eto,,  in  ex- 
ohaoffe  for  any  good  monoted  objeoti.  M.  A. 
Booth,  Longmeadow,  MasB. 

Wanted  for  a  ohoioe  oolleotion  of  monnd  bmlder*i 
and  ludiau  relics,  a  good  binocolar  stand.  Address 
Bev.  J.  D.  King,  Ohatham,  Mass. 

Wanted,  a  good  miorosoope  stand,  blnoonlar  pre- 
ferred, in  exoiiauge  for  pbotographio  lenses.  N. 
Taylor,  676  Broadway,  New  York. 

Wanted,  a  microscope,  obieotiye,  or  aocessory 
apparatus,  in  exchange  for  a  nrst-«lass  gnitar,  Wm. 
B.TUtou's  patent;  cost  $40.  H.  B.,  Box  852,  Wor- 
cester, Mass. 

Large  quantitv  botanical  species  indigenous  to 
this  section,  well  preserved,  to  exchange  for  similar 
of  other  sections  of  U.  8.  H.  F.  Jaeger,  455  Dear- 
born Aveuue,  Chicago,  111. 

First-class  iDJections  and  stainings  of  tongue, 
liver,  kidney,  bladder,  intestine,  stomach  and  brain 
of  rabbity  and  kidney  of  pig,  in  exchange  for  yege- 
table  stainingB,  insects,  etc.  J.  Eckstein,  Jr.,  136 
Broadway,  Cincinnati,  0. 

Spines  of  Euplectella  speciosa  (glass  sponge); 
also  globular  saud  from  Qreat  Halt  Lake,  for  otber 
good  material.  J.  Gayler,  Bidgewood,  Bergen 
County,  N.  J.,  Box  104. 

Wanted,  a  good  MOUer's  balsamed  proof  pUte,  in 
exchange  for  a  Beck's  microsope  lamp.  U.  Wat- 
son, 31  Aborn  street.  Providence,  B.  I. 

Leaves  with  stellate  hairs,  including  the  beauti- 
ftd  Croton  eleuthera,  from  the  Bahamas;  also  poly- 
paries  showing  reproductive  capsules,  mounted  or 
unmounted,  for  exchange.  C.  0.  Merriman,  Booh- 
ester,  N.  Y. 

Slides  of  corn  smut,  spicules,  and  lepldoptera 
scales  of  various  kinds,  in  exchange  for  other  well 
mounted  objects;  transparent  and  for  low  powers 

? referred.    Arthur  Hob  art,  Box  681,  Penn  Yan, 
ates  County,  N.  Y. 

Slides  of  human  lung  in  second  stage  of  pneu- 
monia, for  other  pathological  specimens.  F.  W. 
Mercer,  M.  D.,  Southern  Hospital,  Anna,  111. 

Australian  diatoms  and  other  objects,  unmount- 
ed, sent  for  varieties  of  insect  pests  in  their  stages; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  Sydney  Gibbons,  Mel- 
bourne, Victoria. 

Sole  skin  and  single  and  double  stainlngs  in  ex- 
ohange  for  otber  well  mounted  objects,  anatomical 
preferred.  John  Walker,  corner  Eighth  street  and 
Twelfth  avenue,  Minneapolis,  Minn. 

Hamilton,  Up.  Held,  and  carboniferous  fossils; 
also  eastern  minerals,  to  exchange  for  foMhils,  min- 
erals, shells,  or  Indian  relics;  lists  of  duplicates  and 
desiderata  sent  upon  application.  B.  H.  Wright, 
Penn  Yan,  N.  Y. 

Wanted,  good  gatherings  of  Plenrosigma  angu- 
latum.  for  diatoms,  good  slides;  will  give  material 
or  casn.    Eugene  Mauler,  Travers,  Switzerland. 

For  exchange,  for  a  microscope,  a  small  engine 
lathe  (screw  cutting)  in  nice  order,  costing  $110. 
Address  Dr.  J.  H.  (Converse,  West  Troy,  N.  Y. 

Sections  of  mauzanita,  Calif,  laurel,  chapparal, 
Yerba  lauta,  mounti^n  mahogany,  cedar,  etc.;  cop- 
per and  silver  ores  ftrom  Comstock  lode,  opaque; 
and  rare  chemicals  for  polariscope,  for  any  good 
mounted  objects.  F.  H.  Engels,  M.  D.,  Virginia, 
Nev. 

Magiclantem, nine  slides  (two  mechanical)  in 
•complete  order,  in  exchange  for  good  compound 
microscope.    T.  B.  Barwood,  Flatbush,  L.  I. 


ttlrliiSitfv'iS  department. 


A  Remarkable  Photo9raph.-.Througfa  the 
kindness  of  T.  H.  McAllister,  the  well-known  op- 
tician of  this  city,  we  are  in  possession  of  a  micro- 
photograph,  whldi,  so  far  as  we  know,  has  not 
hitherto  been  equalled.  Our  readers  are  no  doubt 
familiar  with  those  photographs  ia  which  the 
Lord's  Prayer,  the  Ten  Commandments,  the  Declar- 
ation of  Independence,  etc.,  are  photographed  on 
glass  on  a  scale  so  small  that  they  can  be  read 
only  by  a  powerful  magnifying  glass.  In  general  a 
power  of  20  to  50  diameters  brings  out  the  letters 
dearly,  but  when  a  much  higher  power  is  applied, 
the  letters  appear  ragged  and  granular.  In  the  slide 
before  us,  however,  the  Lord's  Prayer  is  photo- 
graphed on  the  ten-thousandth  part  of  a  square 
inch,  and  so  fine  is  the  work  that  It  will  bear  inspec- 
tion with  a  good  l-6th  objective  and  B  eye-piee^. 

To  give  our  readers  a  better  idea  of  the  charac- 
ter of  this  work,  the  following  facts  will  be  useful. 
The  Lord's  Prayer  contains  227  letters  and  the 
whole  Bible  contains  8,566,480  letters;  consequently 
the  Bible,  if  written  of  the  same  sized  letters, 
would  fill  a  space  15,711  times  that  required  for  the 
Lord's  Prayer.  Therefore,  if  the  Lord's  Prayer 
can  be  photographed  on  the  ten-thousandth  part 
of  a  square  inch,  the  whole  Bible  could  be  photo- 
graphed on  httle  more  than  an  inch  and  a  half.  We 
have  Just  measured  a  new  postal  eard,  and  find 
that  it  is  5.13  inches  by  8  inches,  thus  containing 
15.39  square  inches.  Therefore,  if  proportionatelj 
reduced,  the  whole  Bible  could  be  photographed 
nearly  ten  times  on  an  ordinary  postal  card. 

We  are  aware  that  writing  much  finer  than  this 
has  been  executed  on  glass  with  a  diamond,  but  we 
believe  that  this  is  the  finest  sample  of  photo- 
graphy ever  produced.  It  is  proper  to  add  that  it 
is  the  work  of  Mr.  Langenheim,  whose  slides  of 
the  Declaration  of  Independence  have  long  been 
well  known  to  mlcroscopists.  The  new  slides  will 
no  doubt  find  a  place  in  the  cabinets  of  many  of 
our  mlcroscopists  as  remarkable  curiosities. 

The  American  InsUtiate— The  exhibitions  of 
this  association  have  for  more  than  half  a  century 
constituted  the  "Permanent  Exhibition*'  of  New 
York,  and  whether  considered  as  a  means  of  educa- 
tion, through  the  display  of  valuable  produota  and 
processes,  or  as  a  most  effectual  means  of  bringing 
to  the  notice  of  the  public  the  novelties  which  are 
brought  forward  every  year,  the  Institute  Fahv 
have  always  stood  foremost  amongst  the  exhi- 
bitions of  this  country>-always,  of  course,  except- 
ing the  Centennial.  The  Exhibition  opens  this 
year  on  the  11th  of  September,  and  those  who  de- 
sire to  avail  themselves  of  its  advantages  should 
make  haste  to  address  the  Secretary,  whose  of&ce 
is  in  the  Cooper  Union  building. 
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Proceedings  of  the  National  Microscop- 
ical Congress,  held  at  Indianapolis, 
Aug.  14,  15,  16  and  17,  1878. 


E  are  indebted  to 
the  Secretary  of 
the  Congress,  Mr. 
H.  F.  Atwood,  of 
Chicago,  for  the 
following  very 
complete  report 
of  this  important 
meeting: 

The  National  Microscopical  Congress, 
which  was  held  in  Indianapols  Aug.  14, 
15, 16  and  17,  accomplished  a  great  deal 
more  than  even  its  projectors  dared  to  an- 
ticipate, and  too  much  credit  cannot  be 
bestowed  on  the  two  gentlemen,  Drs.  Jami- 
son and  Batterfleld,  of  that  city,  to  whose 
efiforts  much  is  due  for  the  success  of  the 
undertaking. 

A  babe  was  born  at  this  meeting,  and 
christened  "  The  American  Society  of  Mi- 
cropists. "  For  it  we  predict  a  great  f  atore, 
for  even  from  its  first  entrance  into  this 
world,  it  began  to  show  its  strength  and 
spirit  of  independence,  and  in  opposition 
io  the  views  of  some  of  its  nnrser,  it  stub- 


bornly refused  to  take  a  subordinate  posi- 
tion, but.  Young  American  like,  persisted 
in  retaining  its  indiyiduality;  with  a  rare 
perspicuity  remarkable  for  one  of  its  tender 
age,  it  saw  that  in  future  years,  when  grown 
to  be  an  acknowledged  power,  the  credit 
of  its  greatness  would  be  still  further  en- 
hanced by  the  thought  that  it  had  at  no 
time  been  supported  by  a  similar  though 
older  organization. 

Beyond  the  formation  of  this  new  society, 
other  and  equally  important  results  were 
attained;  yiews  were  interchanged,  results 
were  compared,  new  and  valuable  acquaint- 
ances were  formed,  and  older  ones  were 
cemented. 

Delegates  began  to  arrive  on  the  18th, 
and  continued  until  the  last  day,  probably 
the  greatest  number  present  at  one  time 
being  about  sixty.  Among  the  societies 
represented  we  would  mention: 

San  Francisco  Microscopical  Society,  of 
California. 

Jamestown  Microscopical  Society,  of  New 
York. 

Bufblo  Microscopical  Club,  of  New  York. 

New  York  Microscopical  Society,  of  New 
York  City. 

Louisville  Microscopical  Society,  of  Ken- 
tucky. 

Dunkirk  Microscopical  Society,  of  New 
York. 

Indiana  State  Microscopical  Society,  of 
Indiana. 

State  Microscopical  Society,  of  Illinois. 
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and  accept  the  incontrovertible  tniths  of 
Ohriatianitgf  as  enential  to  the  faUnesB  of 
its  own  disoovered  troths.  We  are  ap- 
proaching such  an  epoch.  OomiMre  the 
religion  of  to-day  with  tiie  religion  of  any 
former  century.  Does  it  not  occupy  a  sim- 
ilar relation  to  its  past  self  that  modern 
science  occupies  to  the  intellectual  specula- 
tions of  ancient  and  mediaeval  philosophers? 
Is  not  the  Ohristianity  of  to-day,  as  mani- 
fested in  the  higher  and  more  intelligible 
expressions,  to  the  Ohristianity  of  past  ages 
as  the  astronomy  of  CkJileo  and  Newton, 


Micro  Section  Troy  (N.  Y.)  Scientific 
Association. 

Micro  Section  American  Association  for 
the  Advancement  of  Science. 

Micro  Section  Tyndall  Association,  of 
Oolumbufl,  Ohio. 

Biological  Section  Indianapolis  (Ind.) 
Lyceum  of  Natural  History. 

American  Postal  Micro-Oabinet  Olub. 

Buffalo  Society  of  Natural  Sciences,  of 
^^ew  Tork 

PhiLidelphia   Academy  of   Natural  Sci-  Lavoiser  and  Davy  is  to  the  alchemy  of 
ences,  of  Pennsylvania.  Geber  and   Paracelsus?    And.  except  by 

such  persons  as  may  still  regard  parson 

FIBST  DAY  Jasper,  of  Virginia,  as  a  better  exponent  of 

:  religious  truth  than  Professor  Cook,  of  Bos- 

On  assembling  the  first  day,  Bev.  A.  B.  j  ton,  it  must  be  conceded  by  all  that  this 

Hervey,  of  Troy,  N.  Y.,  was  elected  tern- •i><>f'^' /x'^'^  proe7CBs  of  science  and  morals  is 

porary  Chairman,  and  Mr.  H.  F.  j^t^ood,*  si&^i^^t  ot  Bomeihing  more  ihBn  a  mere 

of  Chicago,  temporary  Secretary.    Bev.  J.  <^i^~d«°<»- 

B.  Cleaver,  of  Indianapolis,  opened  the  '^^^  temporary  chairman,  Mr.  Hervey, 
deUberations  with  a  short  and  impressive  r««P<»^ded  to  these  words  of  welcome.  He 
prayer.  This  was  followed  by  an  address !  ^^  *^®  delegates  were  proud  of  being  re- 
of  welcome  by  Mayor  Oaven,  in  which  he ,  ^*^^  ^  *^®  ^^*°*®  ®'  *^®  intelligence  and 
paid  a  glowing  tribute  to  the  microscope,  j  morality  of  the  community,  and  they  reoog- 

and  the  grand  results  to  science  from  its '  ^^^^  ^^®  '^"^  ^'  *^®  welcome  extended. 

Indianapolis  has  a  reputation  for  sdenoe 

and  hospitality  rather  more  than  local.  The 
members  of  the  American  Association  f^ 
the  Advancement  of  Sdenoe,  which  met 
here  several  years  ago,  have  spread  its  fame 
in  these  respects  to  every  part  of  the  land, 
and  not  one  of  the  delegates  come  up  here 
ignorant  of  the  qualities  possessed  by  its 
people.  We  are  glad  to  meet  in  this  thriv- 
ing city,  in  this  magnificent  building,  in 


use. 

On  behalf  of  the  local  scientists,  the  Con- 
gress was  then  welcomed  to  Indianapolis  by 
Dr.  O.  Evarts,  Superintendent  of  the  Hos- 
pital for  the  Insane.  He  extended  a  most 
cordial  welcome,  and  in  eloquent  but  well- 
chosen  words  expressed  his  gratification 
that  so  young  a  city  as  Indianapolis  should 
be  selected  for  such  a  gathering. 

As  showing  what  an  Indianapolis  phy- 
sician can  do  in  the  way  of  rhetoric  when  i  *^"  beautiful   room,  resplendent  in  the 
his  heart  is  overflowing  with  gladness,  we!^«^t^  of  its  decoration,  and   to   mingle 


quote  a  few  lines  from  his  address: 

And  let  me  now  x>redict  that  a  time  will 
come,  and  is  not  distant,  when  Chris- 
tianity itself,  in  which  are  aggregated  aU  of 
the  imperishable  elements  of  religious 
truth  and  good,  will  recognize  and  confess 
its  obligations  to  science  for  having  aided 
and  aflieoted  a  withdrawal  of  its  living  ele- 
ments from  the  dead  and  burdensome  con- 
cretions of  Egyptian,  Chaldean,  Hebrew, 
Greek,  Boman  and  Germanic  paganisms, 
with  which  its  imperial  and  pontifical  pro- 
pagandists almost  inextricably  environed 
tiiem.    And  science  in  return  will  preceive 


awhile  with  you  in  social  life,  forming  ac- 
quaintances and  associations  that  shall  lose 
nothing  in  their  sweetness  throughout  oar 
Uves.  Mr.  Hervey  then  addressed  a  few 
words  to  the  delegates  in  behalf  of  the  right 
of  the  science  of  microscopy  to  exist.  He 
said  the  delegates  hoped  during  their  stay 
in  Indianapolis  to  bring  to  the  notice  of 
those  with  whom  they  came  in  contact,  new 
beauties  in  nature  through  the  use  of  the 
microscope,  and  that  from  this  meeting  a 
new  interest  in  the  study  of  the  science 
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shoald  mae  in  the  oity,  to  the  growth  and 
prosperify  of  thelooal  mioroecopical  society, 
nnder  whose  snspices  the  Congress  is  held. 
In  oonclnsion  Mr.  Henrey  said  the  gath- 
ering was  in  the  interest  of  religion  as 
well  as  scienoe,  believing  that  the  true  in- 
terests of  one  ooold  not  be  affected  without 
inflnencing  those  of  the  other. 

At  the  suggestion  of  the  ohairman  a  mo- 
tion was  made  providing  for  a  oommittee  of 
five  to  nominate  officers  for  the  permanent 
organization. 

The  committee,  after  a  short  recess,  re- 
ported the  following,  who  were  elected: 

President— Dr.  B.  H.  Ward,  Troy,  N.  Y. 

Vioe-Preeidents— Prof.  J.  Edwards  Smith, 
Cleveland,  O. ;  Dr.  W.  Webster  Batterfield, 
Indianapolis,  Ind. 

Secretary — H.  F.  Atwood,  Chicago,  IIL 

Treasnrer— Dr.  J.  B.  Marvin,  Louisville, 
Ky. 

After  suitably  acknowledging  the  honor 
conferred  in  selecting  him  President,  Dr. 
Ward  took  the  chair.  The  Secretary  then 
read  two  papers.  The  first  was  by  Prof. 
William  A.  Bogers,  of  Harvard  Uaiversity, 
on  the  ''liimits  of  Acouraoy  in  Measure- 
ment with  the  Microscope."  The  second, 
which  we  here  republish,  was  by  C.  C.  Mer- 
riman,  of  Boohester,  N.  Y., 

ON  SOME  MEW  FORMS  OF  MOUNTINa. 

I  have  the  pleasure  of  offering,  as  my 
contribution  to  the  Microscopical  Congress, 
a  brief  description  of  some  recent  methods 
which  I  have  used  in  the  preparation  of 
slides.  The  cement  which  is  essential  to 
these  processes,  and  which  I  regard  as  the 
most  important  working  material  of  the 
mioroscopist,  is  shellac  varnish,  prepared  in 
the  following  simple  manner:  The  white 
poiified  gum  of  shellac  is  dissolved  in  al- 
cohol, and  filtered  through  cotton  one  or 
more  times  until  it  is  quite  clear  and  trans- 
parent As  the  filtering  is  a  somewhat  dif- 
ficult operation,  it  will  probably  be  best  for 
most  persons  wanting  it  to  let  the  druggist 
make  this  preparation  for  them.  With  this 
cement  I  build  up  a  cell  as  deep,  and  per- 
haps as  quickly,  as  one  can  be  made  with  a 


curtain  ring,  painted  up  as  it  usually  is. 
As  much  as  one  or  two  drops  of  the  cement 
can  be  put  on  a  slide  with  a  brush,  using 
the  turn-table,  and  then  slowly  worked  up 
into  a  narrow  ring  with  the  point  of  a  small 
knife-blade  held  on  'the  turning  slide. 
When  this  has  dried  a  day  or  two,  another 
layer  can  be  put  on  and  worked  up  in  the 
same  way.  Three  or  four  such  layers  will 
be  sufficient  for  almost  any  cell,  and  it  can 
then  be  dried  in  the  heating  oven  and  laid 
aside  for  further  use.  By  carrying  along  a 
dozen  or  two  slides  at  a  time,  one  will  find 
great  economy  both  of  time  and  labor. 
These  rings,  being  transparent,  are  admir- 
ably adapted  for  opaque  mountings  that 
may  be  used  with  the  Lieberkuhn. 

If  common  curtain  rings  are  cemented  to 
slides  with  the  shellac  cement,  colored  with 
aniline  blue,  (the  joined  edges  of  the  brass 
film  of  which  they  are  made  being  on  the 
glass)  and  then  subjected  to  a  slowly  in- 
creasing heat  until  the  cement  begins  to 
burn,  a  very  beautiful  appearance  is  given 
to  the  under  side  of  the  ring,  a  circle  of 
minute  golden  links,  as  seen  in  the  speci- 
mens which  I  offer  for  your  inspection. 
These  rings  can  then  be  painted  on  the 
turn-table  according  to  one*s  fancy,  and 
used  as  ceUs  for  any  kind  of  mounting. 

I  use  this  cement  colored  with  the  various 
aniline  dyes,  which  are  soluble  in  alcohol, 
for  painting  and  finishing  slides.  These 
colors  are  far  superior  for  all  purposes  of 
ornamentation,  to  any  other  materials  or 
devices  of  painting.  They  dry  quickly, 
and  adhere  to  glass  with  greater  tenacity 
than  any  other  cements  that  I  have  ever 
used. 

For  a  cell  that  will  perfectly  withstand 
the  action  of  Canada  balsam  or  turpentine, 
I  make  use  of  shellac  cement  colored  with 
aniline  blue,  in  the  following  manner: 
After  a  cell  of  the  required  depth  hss  been 
made  on  the  slide,  and  pretty  thoroughly 
dried  in  the  usual  way,  it  is  heated  on  the 
heating  table,  lightly  at  first,  in  order  to 
avoid  bubbles,  then  gradually  increasing 
the  heat  until  the  cement  commences  to 
smoke  and  the  color  to  bum  out.    By  heat* 


196 


THE   AMEBIOAN 


iag  one  aide  of  the  ring  a  yerj  little  more 
than  the  other,  as  may  be  done  over  an  al- 
cohol lamp,  a  part  may  be  left  blue,  while 
the  rest  is  yellow  or  reddiah,  which  has  a 
▼ery  pretty  effect  onder  Canada  balsam, 
l^ese  cells  are  hard  as  bone,  and  can 
scarcely  be  cat  from  the  glass.  Balsam  has 
no  effect  on  them  whaterer.  Mountings  in 
them  may  be  finished  off  with  liquid  bal- 
sam made  true  and  circular  with  the  point 
of  a  knife  on  the  turn-table.    In  a  feW 


coat  of  balsam  is  spread  over  it,  and  the 
objects  placed  in  this  and  arranged  if 
necessary  under  the  microscope.  The  slide 
is  then  set  aside  to  dry,  and  may  be  oot- 
ered  safely  the  next  day. 

If  the  objects  to  be  mounted  will  bear 
immersion  in  balsam,  as  shells,  plant  seeds, 
minerals,  etc.,  I  pursue  the  following  plan: 
The  thin  glass  covers  are  cemented  to  some 
old  slips,  which  are  kept  for  that  purpose, 
by  two  or  three  touches  of  balsam  applied 


days,  or  in  a  shorter  time,  by  using  the  at  the  edge  of  the  coyer.    Care  is  taken  in 
oyen,  they  will  be  ready  to  dean  and  lay !  this,  and  in  all  canes,  to  accurately  centre 


away.  The  cells  which  I  haye  described 
are  the  only  cement  cells  that  can  be  used 
with  Canada  balsam.  They  are  particu- 
larly adapted  to  vegetable  stainings,  algn, 
and  other  preparations  either  too  thick  or 
too  tender  to  be  mounted  in  balsam  without 
something  to  sustain  the  thin  glass  covers. 

In  opaque  mountings,  where  cements  of 
any  kind  are  used,  either  for  backgrounds 
or  to  hold  the  objects  in  place,  I  have  found 
it  highly  advantageous  to  leave  on,  or  in, 
the  lower  part  of  the  ring,  a  minute  aper- 
ture opening  into  the  cell,  not  necessarily 


all  work  on  the  slides  by  means  of  the  sell- 
centering  turn-table.  Then,  on  a  light 
coating  of  balsam  in  the  centre  of  the  cover, 
the  objects,  whatever  they  may  be,  are 
placed  and  arranged.  When  quite  dry,  and 
the  objects  are  thus  securely  fastened,  they 
may  be  completely  covered  by  balsam,  and 
put  into  the  drying  oven  until  thoroughly 
hardened.  Then,  over  the  balsam,  Bruns- 
wick black,  if  the  objects  are  white,  or 
white  sine  cement,  if  they  are  dark  or  high 
colored,  may  be  spread  by  thinlayenat 
first,  each  being  dried  in  the  Open  air  for  a 


larger  than  a  fine  cambric  needle  would  i  day  before  the  next  is  applied,  until  there 
make.  With  this  provision  both  the  cell '  is  an  opaque  covering  to  the  objects.  The 
and  the  cements  go  on  drying,  and  there  is  |  thin  glass  cover  is  now  to  be  thoroughly 
no  sinking  in  or  moving  about  of  the  ob- !  cleaned  around  the  objects  and  then  re- 


jects in  the  mediums  which  hold  them.  But 
if  the  cell  be  hermetically  closed  one  may 
almost  certainly  expect  that  the  beautiful 


moved  from  the  sUps  by  a  slight  heating, 
just  sufficient  to  loosen  it.  It  can  then  be 
turned  over  and  mounted  on  the  cell  de- 


shell  or  other  object  will  sooner  or  later  be  signed  for  it. 

overwhelmed  in  a  black  sea.    I  have  lost  in      The  best  preparation  for  fastening  the 

this  way  scores  of  foraminifera  and  coral-  cover  to  the  cell  is  gelatine,  dissolyed  in 

lines  on  which  I  had  expended  a  deal  of  water,  with  enough  alcohol  added  to  liquefy 

labor.    If  curtain  rings  are  used  for  the  it  from  the  jelly  state.    I  place  the  thin 


oell,  a  little  notch  can  be  filed  in  the  under 
side  of  it,  and  this  be  left  open  on  the  lower 
side  of  the  slide  when  finished. 


glass  on  the  cell,  and  then  apply  the  gela- 
tine solution  with  a  brush  around  the 
edges,  leaving  the  little  opening  on  the 


If  the  opaque  mountings  are  for  dry  ob- 1  lower  side.      Just   enough   of   the    water 
jects,  I  make  in  the  centre  of  the  ring  a  cement  seems  to  run  in  under  the  glass, 


disc  of  Brunswick  black,  or  white  zinc,  ac- 
cording as  the  object  to  be  shown  is  white 
or  dark.    It  may  be  5-16  of  an  inch  in  di- 


and  to  dry  just  where  it  is  placed.  After- 
wards the  cell  may  be  finished  with  liquid 
balsam,  carefully  avoiding  ihe  little  aper- 


ameter  for  the  Lieberkuhn  of  the  1^  inch !  ture,  and  the  outer  edg^  gathered  up  into  a 


objective,  but  not  over  a  quarter  of  an  inch 
for  that  of  the  two-thirds  objective.  After 
the  cement  is  dry  and  quite  hard,  a  slight 


neat,  trim  little  circle,  with  the  point  of  a 
knife,  on  the  turn-table. 
The  last  and  most  important  reoommen- 
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dttion  which  I  hare  to  make,  is  the  strict 
obsernmoe  of  every  role  and  precaution 
tending  to  neatness  and  cleanliness.  There 
is  a  world  of  beauty  and  delight  in  the 
reyelations  of  the  microscope;  and  there  is 
a  peculiar  fitness  that  all  the  surroundings 
should  be  likewise  lovely.  Whenever  I 
receive  a  mounted  object  disfigured  with 
dirt  or  fibres,  with  ragged  or  unfinished 
settings,  I  write  another  name  in  the  al- 
ready very  considerable  hst  of  **  Exchangers 
to  be  avoided." 

At  the  oonolu8i6n  of  the  reading  of  this 
paper,  the  Congress  took  a  recess  until  3 
o'clock. 

The  paper  by  Prof.  Bogers,  which  we 
hope  sometime  to  publish  in  full  concluded 
as  follows: 

1  think  we  may  safely  draw  the  following 
condosions  from  this  investigation : 

1.  Two  equally  skillful  observers  can 
measure  the  same  space  within  about  one- 
300,000th  of  an  inch  if  the  space  does  not 
exceed  one- 600th  of  an  inch.  For  a  space 
of  one-lOOth  of  an  inch,  the  deviation  wiU 
probably  amount  to  one-80, 000th  of  an  inch, 
in  case  the  measurements  are  made  with  an 
eye-piece  or  a  filar  micrometer. 

2  The  average  deviation  for  accumulated 
errors,  under  similar  conditions,  is  not  far 
from  one-50,000th  of  an  inch  for  eleven 
intervals.  For  a  large  number  of  intervals 
the  deviation  will  be  somewhat  larger,  but 
it  will  not  be  proportional  to  the  number  of 
intervals. 

3.  A  single  observer  can  obtain  an  agree- 
ment with  a  normal  equation  representing 
all  the  observed  values  as  far  as  a  solution 
by  least  squares  can  represent  them,  within 
somewhat  smaller  limits  than  those  obtained 
b^  comparing  the  results  obtained  by  two 
different  observers. 


The  afternoon  of  the  first  day  was  de- 
voted to  a  sort  of  conversazione  and  ex- 
amination by  the  delegates  of  the  many 
beautiful  stands  and  accessories  exhibited  by 
«Qch  well  known  dealers  as  Walmaley,  Jas. 
W.  Qaeen  &  Co.,  the  Bausoh  and  Lomb 
Opti<Md  Company,  and  Bulloch,  of  Chi- 
cago—the  latter  exhibiting  his  new  large 
•tand  which  he  will  call  *•  The  Congress." 
It  would  of  course  be  invidious  to  praise 
one  stand  more  than  another,  but  it  is  a 


matter  6t  record  that  the  stand  referred  to, 
was,  after  a  searching  examination,  highly 
praised  by  men  to  whom  we  are  aoens- 
tomed  to  look  as  authorities  in  sudh  mat- 
ters. 

The  first  evening,  as  in  fact  all  the  even- 
ings, was  grand;  private  **  seances  "  were 
held  in  different  rooms  throughout  the 
hotel,  and  heartily  enjoyed  by  the  fortun- 
ate participants. 

In  Dr.  Geo.  £.  Blaokham's  room  the  writer 
saw  for  the  first  time  the  resolution  of  the 
Amphipleura  peUucida  in  balsam  under  a 
ToUee'  duplex  sixth,  the  lines  standing 
out  as  tangible  as  those  of  a  pinnularia 
under  an  ordinary  half  inch. 

A  visit  to  the  room  of  Prof.  J.  Edwards 
Smith  found  that  gentleman  entertaining  a 
select  circle  of  friends  with  a  Spencer  four- 
system  quarter,  that  with  perfect  ease  would 
run  through  the  balsam  *' probe  platte." 
High  angles  were  in  the  ascendancy  and 
more  than  one  convert  to  that  faith  can  date 
his  regeneration  from  that  evening. 


SECOND  DAY. 

On  the  second  day  of  the  Congress,  after 
the  minutes  of  the  previous  meeting  had 
been  read  and  approved,  on  motion  of  Dr. 
Jamison,  C.  M.  Yorce,  J.  F.  Stedham, 
Bomyn  Hitchcock,  W.  W.  Butterfleld,  and 
H.  F.  Atwood,  were  appointed  as  a  commit- 
tee to  report  a  plan  for  permanent  organi- 
zation. An  amendment  by  C.  M.  Yorce, 
adding  one  delegate  from  each  society  to 
this  committee,  was  accepted* 

There  being  no  furtiier  miscellaneous 
business,  the  regular  programme  was  taken 
up. 

W.  H.  Bulloch  read  a  paper  on  the 
*' Formula  of  Objectives,"  illustrating  the 
difference  between  Wenham  and  Tolles  by 
drawings,  presenting  the  subject  in  a  clear 
manner,  and  was  listened  to  with  marked 
attention. 

Dr.  Geo.  E.  Blackham  read  a  paper  on 
"Angular  Aperture,"  the  substance  of 
which  is  as  follows : 

The  doctor  began  by  stating  that  the 
function  of  an  object  glass  for  the  micro- 
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soope  waa  to  gather  up  and  bring  to  a  fooos 
rays  of  light  emanating  from  an  object 
which  would  otherwise  diverge  too  widely 
to  be  received  by  the  eye.  At  the  focua  to 
which  the  rays  are  thus  brought  is  formed 
a  brilliantly  illuminated  image  of  the  ob- 
ject, which  is  again  magnified  by  the  eye- 
pieoe.  B-iya  diverge  in  every  direction 
from  the  surface  of  the  object,  but  the  un- 
aided eye  can  only  utilize  a  pencil  of  about 
ten  degrees.  It  is  the  function  of  the  ob> 
ject  glass  to  gather  in  and  bring  to  a  focus 
mauy  of  these  rays  which  would  otherwise 
be  lost  The  angular  difference  between 
the  paths  of  the  outside  rays  of  the  widest 
pencil  of  light  which  an  object  glass  can 
thus  gather  up  and  bring  to  a  focus  with 
the  formation  of  a  well  defined  image  is  the 
angular  aperture  of  that  object  glass.  He 
then  briefly  reviewed  the  history  of  the  con- 
struction and  improvement  of  the  micro- 
scope, showing  that  as  the  instrument  had 
been  improved  the  angular  apertures  of  ob- 
ject glasses  had  been  increased,  till  an  air 
angle  of  180  degrees  had  been  reached. 
He  next  gave  a  critical  review  of  the  vari- 
ous methods  proposed  by  Mr.  Wenham,  of 
London,  Eagland,  for  the  angle  of  aper- 
ture, showing  their  inconsistencies.  He 
objected  to  using  a  microscope  as  a  tele- 
scope, and  viewing  distant  objects  with  it 
while  measuring  angles,  and  insisted  that 
the  only  proper  way  was  to  have  the  instru- 
ment in  actual  use  with  an  object  in  the 
centre  of  the  field,  and  all  things  so  ar- 
ranged as  to  secure  the  best  possible  defini- 
tion. He  spoke  of  the  fact  that  many 
lenses  will  admit  rays  of  light  more  oblique 
than  they  can  utilize  for  the  formation  of  a 
good  image,  and  insisted  that  such  rays 
should  not  be  counted  in  measuring  the 
angle.  He  stated  that  the  larger  the  pencil 
of  rays  which  an  objective  could  actually 
utilize  in  the  formation  of  a  well  defined 
image — or,  in  other  words,  the  wider  its 
angular  aperture,  the  better  the  lens,  and,  in 
proof,  cited  the  fact  that  a  one-sixth  immer- 
sion object  glass,  made  for  him  by  Mr.  Tolles, 
of  Boston,  Mass.,  would  show  clearly  No- 
bert's   nineteenth   band,   ruled   on  glass. 


112,694  lines  to  the  inch,  and  the  lines  on 
Amphipleura  pdlucida  in  balsam.  No.  20  of 
the  Moller  probe  platte,  95,000  lines  to  the 
inch.  In  the  course  of  his  paper  he  demon- 
strated his  own  method  of  measuring  aper- 
tures, and  exhibited  a  beautiful  microscope 
of  novel  construction  made  for  him  by  Mr. 
Tolles,  with  certain  special  appliances  for 
this  kind  of  work. 

The  next  was  the  following  paper  by  G. 
M.  Voice  on 

MECHAiaCAIi    FINOSBS: 

This  accessory  to  the  microscope  is  by 
many  microsoopists  regarded  more  as  a  toy 
than  a  serviceable  and  useful  appurtenance. 
Yet  to  almost  all  except  those  who  confine 
their  labors  to  tissues,  fluids,  and  objects 
easily  handled,  this  accessory  may  be  made 
of  great  use. 

The  mechanical  fLnger  is  in  fact  a  stage 
forceps  adapted  to  objects  too  small  and 
fragile  for  the  ordinary  forceps.  And  the 
diatomist  who  has  with  his  mechanical  fin- 
ger picked  up  a  valve  or  frustnle,  turned  it 
over,  set  it  on  end,  on  its  side^  or  rolled  it 
backward  and  forward  under  the  objective, 
has  learned  more  of  that  valve  or  frustnle 
than  many  others  are  likely  to  do  who  have 
only  examined  the  same  object  in  the  posi- 
tion in  which  it  has  chanced  to  fall,  and 
this  one  is  likely  to  value  the  mechanical 
finger  as  one  of  bis  most  useful  tools. 

Nor  is  it  to  diatoms  alone  that  the  fingers 
we  speak  of  may  be  applied.  Minute  scales, 
hairs,  crystals,  shells,  and  many  other 
things  may  be  more  fully  examined  with  it 
than  by  any  other  means.  And  if  it  even 
were  not  useful,  its  capabilities  in  the  pre- 
paration of  things  merely  of  beauty  is  suffi- 
cient to  endear  it  to  very  many  and  render 
it  worthy  a  place  in  every  accessory  box. 

And  when  this  apparatus  can  be  so  easily 
and  cheaply  made,  and  made  by  every 
worker  for  himself,  it  ought  at  least  to  be 
favored  with  a  test  by  every  owner  of  a  mi- 
croscope. 

The  mechanical  finger,  in  mode  of  opera- 
tion, may  be  roughly  divided  into  thiee 
groups. 

First,  and  most  limited  in  use,  where  it 
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is  Qfled  attached  to  the  mioroaoope  body, 
moving  with  it,  and  where  there  is  no  sab- 
stage  nor  mechanioal  or  moyable  stage. 

Seoond«  Where  it  is  attached  to  the  body 
snd  there  is  a  sab-stage  or  movable  stage. 

Thizdi  Where  it  is  attached  to  the  stage 
and  there  is  a  sab-stage  or  movable  stage,  or 
both. 

There  is  a  fourth  class  where  it  is  attached 
to  the  sab-stage,  bat  it  is  seldom  so  osed. 

However  it  is  attainted,  the  greater  the 
number  of  separate  movements  possessed 
by  the  stage  and  sabstage  the  greater  is  its 
efficiency. 

Considering  the  groaps  in  their  order, 
the  first  groap  is  limited  by  the  lack  of  a 
vertical  motion  independent  of  the  finger; 
the  power  to  lift  or  lower  the  object  in  ex- 
amination is  of  great  valae,  and  doably  so 
in  moanting. 

Between  the  second  and  third  groaps  there 
is  little  to  choose  in  ose  for  examination, 
but,  in  moanting,  the  second  groap  lack  the 
ready  and  safe  means  of  examining  the  field 
with  the  finger  point  oat  of  sight  and  of 
viewing  the  monnt  in  the  same  manner. 

In  all  cases,  the  mechanical  stage  is  sape- 
rior  to  the  hand-sliding  stage  in  the  smooth- 
ness and  precision  of  its  movements,  and 
less  liabilitj  to  accident  by  a  sadden  slip  or 
movement,  and  in  moanting  in  arranged 
lines  or  patterns  the  precision  with  which, 
by  the  mechanical  stage,  the  object  sas- 
pended  on  the  finger  may  be  broagbt 
exactly  over  its  destined  place  and  secarely 
lowered  into  it,  like  a  stone  on  a  derrick,  is 
nneqaallod  by  the  hand. 

The  constraction  of  this  asefal  accessory 
may  be  complex  or  simple,  costly  or  ab- 
surdly cheap,  bat  of  whatever  kind  it  be, 
in  skilled  and  loving  hands  its  performance 
will  give  a  good  retam  of  gratification. 

The  simplest  form  of  constraction  I  have 
met  with  in  fingers  of  the  first  groap,  con- 
sists of  a  brass  plate  thick  enongh  to  be 
moderately  firm,  perforated  at  one  end  vdth 
a  hole  wMch  slips  over  the  thread  of  the 
objective,  and  is  screwed  ap  against  the 
body;  the  other  end  is  formed  into  a  tabe 
whioh  is  slightly  tarned  ap  and  throagh 


which  slides  a  wire,  carrying  at  its  lower 
end  the  hair  or  bristle;  an  upright  vdre  is 
fastened  to  aboat  the  middle  of  the  first 
wire,  and  passes  ap  throagh  the  first  named 
plate;  is  threaded  at  top  and  raised  by  a 
thamb  nat;  the  spring  of  the  lever  will 
lower  it  when  the  nat  is  slacked.  This 
affair,  which  did  not  cost  its  owner  a  cent, 
has  done  some  very  nice  work,  bat  at  a  dis^ 
proportionate  expenditare  of  time. 

Dr.  W.  B.  Bezuer,  of  Cleveland,  Ohio, 
devised  a  more  elaborate  finger  to  be  at- 
tached to  the  objective  by  a  damp.  This  is 
moderately  costly,  but  can  do  beantifol 
work.    It  is  on  exhibition  here. 

There  are  many  other  forms  designed  to 
be  attached  to  the  body  or  objective,  bat 
none  more  efficient  than  Dr.  Rezner's,  in  my 
opinion. 

Of  coarse  any  fingers  of  the  first  groap 
can  be  ased  ander  the  conditions  of  the 
second  groap  with  greatly  increased  suc- 
cess. 

Of  the  third  group,  the  simplest  form  I 
know  of  consists  of  a  tube  extending  up 
from  the  sub-stage  through  the  stage  well, 
and  bearing  at  its  top  a  plate  to  hold  the 
slide.  Throagh  a  peg  in  the  stage  forceps- 
carrier  is  passed  a  wire,  vritli  its  inuer  end 
carrying  the  bristle.  This  is  all  there  is  of 
it,  and  any  school  boy  can  make  one  of  tin 
and  wood,  with  nothing  better. 

With  a  good  stage,  preferably  mechani-^ 
cal,  this  finger  can  do  good  work,  proper- 
tioned  to  the  skill  of  the  worker.  Samples 
of  work  with  this  apparatus  are  on  exhibi- 
tion, whence  its  capacity  can  be  judged. 
More  elaborate  forms  of  this  class  of  fingers 
are  made  and  sold  at  various  prices,  and 
work  done  with  them  is  also  exhibited, 
being  the  handiwork  of  Mr.  Christian 
Febiger,  of  Wilmington,  Delaware,  who  has 
brought  the  use  of  the  mechanical  finger 
to  a  state  of  true  art.  The  specimen  ex- 
hibited is  very  far  from  showing  his  best 
skill. 

The  naefalness  of  the  finger  is  very  much 
enlarged  when  it  ia  furnished  with  a  variety 
of  points  suited  for  different  kinds  of  ob- 
jects.     Thus,    for   work   in   handling   or 
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mounting  diatoms,  a  fine,  smooth  pointed 
hair  or  yery  fine  bristle,  snoh  as  a  moose's 
whisker,  is  needed.  For  scales  of  insects 
and  such  objects,  a  fine  sable  hair  will 
answer  best;  for  spicnla,  crystals,  etc.,  a 
coarser   hair — a   cat's  whisker   tip,  or   a 


for  changing  the  angle  of  the  point  or  hair 
is  preferable  to  one  without  it 

The  worker  will  sometimes  be  annoyed 
by  an  electrical  condition  of  the  hair,  cans- 
ing  objects  to  adhere  to  it  and  stand  out 
from  it  as  if  electrified  ;  removing  the  wire 


finely    shaved    point   of   a  whalebone  or!  and  wiping  the  hair  with  the  fingers  will 
qaill,   is  preferable;  and  for  f oraminif era !  generally  cure  this  trouble, 
and  such  objects  a  still  stronger  bristie  or '     The  means  of  revolving  the  wire  that 
a  split  point  of  quill  or  whalebone  may  be  carries  the  hair  should  always  be  provided, 
used.  '  so  that  objects  picked  up  on  the  hair  may 


It  is  most  convenient  to  have  the  several 
l^airii,  bristies,  etc,  each  mounted  in  a  simi- 
lar wire,  any  one  of  which  may  be  put  in 


be  thus  turned  upside  down,  exposing  the 
under  surface.  All  movements  should  be 
very  smooth  and  free  from  jar,  and  the  same 


place  and  used,  as  the  class  of  work  to  be  is  true  of  the  movements  of  the  stage,  since 
done  may  require.  an  object  may  be  utterly  lost  by  a  single 


I  venture  the  prediction  that  whoever 
adds  a  mechanical  finger  to  his  array  of  ac- 
cessories, and  begins  the  use  of  it,  will  not 
thereafter  willingly  be  without  one. 

It  is  scarcely  necessary  to  say  anything 
regarding  the  manner  of  using  the  mechani- 
cal finger,  since  the  mode  of  operation  is 
almost  necessarily  obvious  from  its  con- 
struction; but  if  some  workers  who  have  not 


blow  or  jar  communicated  to  the  bristle 
wire  which  forms  a  spring  sufficient  to  com- 
pletely devastate  the  field  under  view,  and 
if  this  happens  to  a  nearly  completed 
mounting  of  choice  objects,  profanity  is 
likely  to  result  in  some  cases. 

In  mounting  objects  selected  by  the  me- 
chanical finger,  no  departure  from  ordinaiy 
processes  is  required,  unless  they  are  to  be 


attempted  the  use  of  this  accessory  shall  be  mounted  in  soihe  particular  design  or  pod- 
induced  to  give  a  trial,  as  I  hope  may  be  the  tion.  In  this  case  the  objects  must,  of 
•case,  a  few  hints  at  the  outset  may  be  of  i  course,  be  fastened  in  their  places,  and 
use  to  them.  i  gelatine  is  the  medium  generally  accepted 

That  point  which  seems  to  me  to  be  of  |  for  this  purpose, 
the  first  importance  to  the  successful  use  of      A  cover  glass  cleaned  and  fastened  to  a 


any  form  of  mechanical  finger,  is  the  angle 
which  the  hair  or  bristle  in  use  miikes  with 
the  plane  on  which  the  object  rests.  If  the 
hair  stands  at  a  considerable  angle  with  this 
plane,  it  is  very  difficult  to  roll  an  object 
under  the  hair,  owing  to  the  liability  of  the 
hair  to  slip  from  it,  which  -often  resalts  in 
throwing  the  object  out  of  the  field,  and 
sometimes  in  its  disappearance  entirely. 
On  the  other  hand,  if  the  hair  is  set  at  too 
small  an  angle,  it  has  too  little  bearing 
force,  and  is  liable  to  gather  up  not  only 
the  object  dQsired,  but  several  others  that 
may  lie  in  close  proximity  to  it.  Oonsider- 
able  experiment  has  led  me  to  believe  that 
about  20°  is  the  best  angle  for  general  pur- 
poses, although  it  may  with  advantage  be 
varied  for  different  kinds  of  work.  Hence, 
a  mechanical  finger  which  provides  a  means 


slip  by  a  little  touch  of  wax  at  its  edg^  or 
to  a  special  comer  with  a  light  spring,  ii 
preferable  on  which  to  mount,  although 
the  mounting  may  be  done  upon  the  slide. 

It  is  common  to  place  a  considerable 
number  of  the  objects  as  selected  upon  the 
cover  or  slide  before  arranging  them,  and 
then  to  arrange  them  in  their  desired  posi- 
tion, and  finally  fasten  them,  which  is  most 
commonly  done  by  simply  breathing  on  the 
film.  An  instant  exposure  of  the  arranged 
slide  to  steam  will  more  effectually  fasten 
the  6bject  than  the  breath,  but  is  liable  to 
imbed  them  too  deeply  in  the  gelatine  film. 

The  occasional  disarrangement  of  a  con- 
siderable number  of  objects  already  ar- 
ranged, while  endeavoring  to  place  another 
in  position,  has  led  me  to  adopt  the  plan  of 
fastening  each  object  in  place  as  it  is  pnt 
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there,  by  breathing  on  the  slide  before 
placing  on  another  object  This  will  pre- 
vent the  labor  of  perhaps  half  an  boar  be- 
ing destroyed  by  an  untoward  slip  or  jar 
just  when  success  seems  to  be  at  hand. 

I  would  also  recommend  that  in  all  cases 
a  cell  be  used  in  mounting  arranged  objects, 
to  preyent  their  being  crushed  afterwards, 
or  forced  out  of  position  by  the  drying  of 
the  medium  in  which  they  are  mounted. 

A  great  many  additional  points  will  sug- 
gest themaelyes  to  the  worker  as  he  pro- 
gresses, and  as  his  success  improves,  his 
ambition  is  likely  to  keep  pace  with  it. 

It  is  self -apparent  that  whateyer  be  the 
form  of  apparatus  used,  the  skill  of  the 
worker  will  be  the  measure  of  success,  al- 
though good  tools  facilitate  good  work,  and 
surely  no  one  need  lack  the  opportunity  for 
efficient  work  when  the  means  thereof  are 
so  easily  procured. 


The  Oonyention  met  promptly  at  2  o'clock 
P.  M.,  and  proceeded  with  the  programme, 
which  announced  a  paper  by  Bomyn  Hitch- 
cock, which  was  a  lengthy  review  on  * 'An- 
gular Aperture  Defined."  He  condaded 
by  summarizing  as  follows: 

First,  we  should  settle  upon  certain  re- 
quirements which  the  definition  must  fulfil, 
and  these  may  be  given  as  follows: 

1.  It  must  be  concise,  and  must  admit  of 
no  misunderstanding. 

2.  It  must  be  one  which  can  be  practi- 
cally applied  in  measuring  aperture  without 
dispute  as  to  the  accuracy  of  the  results  ob- 
tained. 

3.  It  most  be  applicable  to  all  objectives, 
dry  or  immersion. 

4.  It  must  be  an  angle,  measured  under 
such  conditions  as  the  objective  will  work 
in  practice:  that  is  to  say,  a  dry  objective 
most  be  measured  dry — an  immersion  must 
be  measured  in  its  fluid. 

It  is  claimed  upon  the  other  side  that  all 
apertures  should  be  given  in  air;  that  is, 
that  in  order  to  make  the  ang^ar  apertures 
comparable  with  each  other,  the  air  angle 
should  be  stated,  whether  the  objective  is 
dry  or  immersion. 

This,  it  seems  to  me,  is  merely  an  arbi- 
tnay  demand,  made  by  a  few  of  the  present 
daj,  but  without  the  least  pretence  for  a 
icientifio  basis.  What  is  the  air  angle  of  a 
glass  that  does  not  work  in  air?    Is  it  not 


purely  hypothetical?  What  possible  know- 
ledge can  it  convey  to  us?  I  will  grant  that 
when  the  balsam  angle,  for  example,  is  in- 
creased beyond  a  certain  point,  the  cor- 
responding air  angle,  if  it  were  possible  to 
have  such,  which  I  emphatically  deny, 
would  exceed  180°,  or,  in  fact,  would  not 
enter  the  lens  at  all. 

It  must  follow  that  the  expression  18(F, 
is  a  vagary,  and  we  must  discard  it  from 
scientific  discassion.  I  base  my  argument 
on  the  undeniable  fact  that  the  aperture  of 
an  immersion  objective  is  the  angle  which 
the  light  actually  forms  within  the  medium 
of  immersion.  This  can  not  be  fairly  de^ 
nied.  I  claim,  too,  that  any  hypothetical 
angle  without  the  fluid  intermedium  is  one 
for  which  the  objective  is  not  adapted,  an 
angle  which  it  can  not  possibly  utilize,  and 
that  no  angle  can  express  anything  as  to 
the  value  of  an  objective,  unless  it  is  au 
angle  which  can  be  put  into  actual  use. 

Next  in  order  came  the  paper  of  Prof.  B. 
H.  Ward,  on  **  The  Microscopical  Study  of 
the  Ashes  of  Leaves."    He  said: 

The  unexpected  interest  excited  by  a 
specimen  of  the  ashes  of  a  fragment  of  rice 
leaf,  which  he  contributed  to  the  Postal 
Olub,  led  to  the  presentation  of  a  series  of 
the  objects,  and  an  explanation  of  the 
method  of  preparing  them.  Little  atten- 
tion seems  to  have  been  given  to  the  sub- 
ject lately,  and  it  has  been  scarcely  noticed 
that  other  leaves  than  the  siliceous  ones  of 
the  grasses  can  be  so  studied.  By  care- 
fully burning  a  portion  of  dried  leaf  on 
platinum  foil  or  thin  mica,  all  the  combus- 
tible part  can  be  driven  off  and  the  ash 
remain  unbroken,  and  exhibit  very  perfectly 
many  of  the  microscopic  features  of  the 
structure.  A  large  series  of  instructive  ob- 
jects can  thus  be  prepared  with  little  time 
or  labor.  Old  leaves  in  autumn  are  most 
suitable,  and  those  of  trees  are  generally 
preferable  to  those  of  short  lived  plants. 

The  Bev.  A.  B.  Hervey  next  claimed  the 
attention  of  the  meeting  in  a  discussion  on 
the  **  Classification  of  Algsd." 

This  was  followed  by  a  general  discussion, 
and  a  very  heated  one  too,  especially  be- 
tween Messrs,  Hitchcock  and  Smith,  Mr. 
Hitchcock  arguing  that  this  convention 
should  establish  a  proper  definition  for 
<<  angular  aperture,"  and  to  this  end  sub- 
mitting the  follQwing  preamble  and  resolu- 
tions: 

Whereas,  The  subject  of    the   angular 
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aperture  of  objectives  has  been  disoosaed 
for  many  years  without  great  beneflt  to  soi- 
enoe,  or  showing  even  now  a  fair  prospect 
of  a  satisfactory  settlement; 

Whereas,  We  believe  that  mnoh  of  this 
discussion  has  sprang  from  the  undefined 
meaning  of  the  term; 

Whereas,  We,  representing  in  this  Na- 
tional Microscopical  Congress  the  various 
societies  and  classes  of  microscopists  in  the 
United  States,  believe  that  by  recommend- 
ing and  adopting  a  definite  meaning  for  the 
term,  can  advance  the  interests  of  true  sci- 
ence; and 

Whereas,  In  the  present  state  of  our 
knowledge  of  objectives,  we  see  no  indica- 
tions that  the  capacity  of  an  objective  to 
resolve  lined  tests  depends  upon  its  angu- 
lar aperture,  as  distinguished  from  other 
opticid  qualities  apart  from  workmanship; 
therefore, 

Resolved,  That  we  adopt  the  following  as 
a  definition  of  angular  aperture  as  applied 
to  the  objectives  used  with  the  microscope. 
The  angular  aperture  of  a  microscopic  ob- 
jective is  the  angle  at  the  apex  of  a  triangle, 
having  a  base  equal  to  the  available  diame- 
ter of  the  front  lens,  and  a  height  equal  to 
the  actual  focal  length  (working  distance), 
measured  in  air  for  a  dry  lens,  and  in  the 
fluid  employed  for  an  immersion,  the  collar 
being  adjusted  for  the  most  perfect  defin- 
ition in  each  case. 

BsBolvedj  That  we  request  all  makers  to 
mark  their  objectives  in  future  to  corroHpond 
with  the  definition  above  adopted. 

Resolved,  That  this  {preamble  and  resolu- 
tion be  distributed  in  circular  form  among 
the  varioas  societies  and  makers  of  objec- 
tives, with  the  request  that  they  give  it 
their  formal  approval,  and  communicate 
whatever  action  they  may  take  to  the  body 
or  the  committee,  as  the  Congress  may  ap- 
point 

Resolved,  That  we  recognize  that  the  in- 
terposition of  cover  glass,  balsam,  or  any 
other  medium  of  a  different  refractive 
power  from  the  one  for  which  the  aperture 
is  g^ven,  has  more  or  less  effect  upon  the 
aperture  and  image,  and  we  recommend 
this  as  a  subject  for  investigation. 

The  introduction  of  these  resolutions 
called  forth  quite  a  spirited  debate,  and  the 
subject  was  argued  pro  and  con,  until 
finaUy  the  resolutions  were  withdrawn  by 
Mr.  Hitchcock. 

An  invitation  by  the  Union  Belt  road 
managers  to  ride  around  the  "belt"  on 
Friday  afternoon  was  accepted;  also  the  in- 


vitation tendered  by  the  citizens,  to  a  soiree 
on  the  same  evening,  was  accepted,  and  the 
meeting  adjourned  to  8  P.  M.,  to  meet  at 
the  parlors  of  the  Grand  Hotel,  where  a 
conversazione  was  held  in  the  evening. 


THIRD  DAY. 
The  third  day's  session  of  the  Congress 
was  largely  attended,  and  the  proceediogs 
were  attended  with  great  interest.  A  paper 
by  Dr.  W.  T.  Belfield,  of  Chicago,  which 
had  been  laid  over  from  the  Wednesday's 
session,  was  first  introduced. 

THE  MIGRATION  OF  LEUCOCTTBa. 

In  March  last  I  had  occasion  to  superin- 
tend the  post  mortem  examination  of  a  case 
of  pneumonia,  in  which  death  had  occurred 
on  the  tenth  day  of  the  disease.  There  was 
found  consolidation  of  the  entire  left  Inng, 
gray  hepatization  in  the  lower  lobe,  red  in 
the  upper.  Nothing  peculiar  was  noticed 
in  the  other  organs  except  general  engorge- 
ment, especially  marked  in  the  kidneys. 
There  had  been  during  our  observation  of 
the  patient  not  a  solitary  symptom  of  rensl 
disease,  except  the  presence  of  albumen 
(about  ten  per  cent)  in  the  urine,  a  pres- 
ence known  to  be  common  in  pneumonia, 
and  attributed  to  mechanical  oongestion. 
For  at  least  three  features  of  pneumonia 
tend  to  the  prodncticn  of  pyrethamioal  con- 
gestion, namely:  The  decrease  in  breathing 
surface,  the  increase  in  the  demand  for 
oxygen  made  by  the  excessive  tissue  change, 
and  the  feebleness  of  the  heart's  contrac- 
tions. Hence  the  albuminuria  and  the  post 
mortem  engorgement  of  the  kidneys  were 
regarded  as  legitimate  results  of  the  dis- 
ease. A  happy  curiosity,  however,  led  me 
to  make  a  microscopic  section  of  the  kidney. 
I  found  the  tubules  rather  smaller  than 
usual,  the  intertubular  spaces  and  capsules 
of  the  Malpighian  tufts  much  thickened  by 
the  presence  within  them  of  numeroos 
small,  round,  fiuely  granular  cells  of  1-2100 
to  1-8000  inch  in  diameter.  These  cells 
had  every  appearance  of  white  blood  co^ 
pusdes,  and  were  so  pronounced  by  Dr. 
Danf orth  and  others.  By  way  of  explsoa- 
tion  it  was  presumed  that  the  retaidation  of 
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the  blood  omrent  dne  to  the  oaaseB  previ- 
oaalx  mentioned  had  afforded  the  colorless 
eorposoles  an  opportunity  to  exhibit  their 
amcBboid  movements,  and  that  the  oppor- 
tonity  had  been  improved.  That  this  was 
not  an  inflammatory  process  was  proved  by 
the  absence  from  the  clinical  history  of  all 
the  recognized  symptoms  of  renal  inflam- 
mation, and  by  the  absence  from  the  urine 
of  the  exudation  cylinders  or  tube-casts. 
Nor  were  the  microscopic  appearances  of 
the  oigan  those  of  inflammation. 

Within  six  weeks  I  had  an  opportunity 
of  examining  the  kidneys  of  two  other 
patients,  dead  from  pneumonia,  without 
previous  history  of  renal  disease.  In  each 
esse  the  urine  contained  a  small  quantity  of 
albumen,  but  no  casts,  and  in  each  case 
colorless  corpuscles  were  foumd  in  abun- 
dance in  the  intertubular  tissue,  and  in  the 
Malpighian  capsules.  At  a  meeting  of  the 
West  Chicago  Medical  Society,  held  June 
10, 1  exhibited  a  section  from  one  of  these 
kidneys,  and  another  from  a  normal  kidney, 
demonstrating  to  the  satisfaction  of  those 
present  the  existence  within  the  connective 
tissue  of  the  former  organ  of  the  small 
round  cells  above  described.  At  that  time 
I  had  sought  unsuccessfully  for  literature, 
or  a  reference  to  literature  on  this  subject 
However,  deeming  the  fact,  if  it  were  a 
faet,  of  the  migration  of  leucocytes  in  pas- 
sive hyperflsmia  a  very  important  one,  pa- 
ihoiogicAlly,  I  determined  to  investigate 
the  case,  and  for  that  purpose  instituted  the 
proceedings  about  to  be  narrated. 

On  June  19, 1  curarized  a  frog,  cut  down 
in  the  femoral  vein  (which  can  readily  be 
done  without  injuring  the  artery,  as  in  this 
snimal  the  vein  and  artery  lie  on  opposite 
sides  of  the  femur)  made  compression  by 
means  of  a  rubber  band  and  a  plug  of 
eork,  and  stretched  the  web  of  the  corres- 
ponding foot  on  the  stage  of  the  micro- 
Mope.  I  employed  a  Hartnack  No.  4  ob- 
jective, and  a  Gnndlaoh  0  periscopic  eye- 
piece. By  watching  the  blood  movements, 
I  Msily  regulated  the  pressure  so  asto  re- 
tttd,  more  or  leas  completely,  the  onward 
movementy  avoiding  complete  stagnation. 


After  considerable  compression  had  been 
exerted,  as  was  shown  by  accumulation  of 
blood-corpuscles,  distention  of  the  veins 
and  retardation  of  the  current,  the  field  was 
carefully  watched  for  nine  hours.  During 
that  time  no  leucocytes  were  actually  ob- 
served to  leave  the  vessels,  yet  several  were 
seen  just  external  to  the  walls,  having  ap- 
parently escaped  unnoticed  during  the 
shifting  of  the  stage.  For  the  next  ten 
hours  the  field  was  not  observed  with  suffi- 
cient care  and  frequency  to  warrant  any  as- 
sertion of  migration.  At  the  end  of  this 
period,  however,  that  is,  nineteen  hours 
after  compression  was  made,  an  almost 
continuous  observation  of  the  field  was 
begun.  From  the  nineteenth  to  the  thirty- 
sixth  hour  leucocytes  were  observed  to  leave 
the  vessel  in  considerable  numbers,  the 
shortest  time  of  exit  observed  being  twenty 
minutes — the  average,  one  to  two  hours. 
The  method  of  locomotion  did  not,  of 
course,  differ  from  that  exhibited  in  inflam- 
mation, though  at  no  time  did  I  observe 
the  excessive  change  of  form  and  protru- 
sion of  long  processes  figured  in  the  books. 
There  was  frequentiy  a  flattening  of  the 
leucocytes  against  the  wall;  then  the  ap- 
pearance of  a  bud  external  to  the  wall; 
then  the  gradual  enlargement  of  this  bud, 
and  shrinkage  of  the  intra-vascular  por- 
tion— ^the  part  piercing  the  wall  being  ap- 
parentiy  a  tunnel  through  which  the  rest 
of  the  body  passed.  Often  the  locomotion 
was  continued  after  the  leucocytes  had  be- 
come wholly  extra-vascular,  so  that  it 
traveled  several  times  its  own  diameter 
from  the  place  of  exit.  It  waa  noticed, 
too,  that  other  corpuscles  were  prone  to 
pass  out  at  the  particular  point  of  pre- 
vious immigration,  so  that  sometimes  seve- 
ral would  be  crowded  together  along  the 
vascular  wall,  and  an  hour  later  would  be  in 
close  proximity  external  to  the  vessel  oppo- 
site the  same  point  This  phenomenon 
occurred  usually  not  in  the  minutest  capilla- 
ries, but  rather  in  the  large  capillaries  and 
small  veins,  ranging  from  1-1600  to  1-1600 
of  an  inch  in  diameter.  Nor  were  the  pas- 
sages always  made  where  the  current  was 
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alowesiy  nor  where  the  vessel  gaye  evidence 
of  groftteet  engorgement  by  the  orowding  of 
the  oorptudes,  as  emigration  from  a  rapid 
oorrent,  bat  sparsely  supplied  with  oorpos- 
oles,  was  not  infrequent 

Before  I  had  watched  the  process  a  great 
while,  I  became  aware  that  the  colorless  cor- 
puscles were  not  the  only  bodies  exhibiting 
amoeboid  movementa  I  observed  that  cer- 
tain red  ones,  without  nuclei,  of  circular 
shape  and  small  size  (1-2500  inch  in  diame- 
ter), performed  the  same  movements,  with 
as  great  celerity  as  did  the  white.  (The 
listener  is  reminded  that  in  the  frog  the 
perfect  red  corpuscle  is  of  elliptical  shape,  is 
1-1200  inch  in  its  longer  diameter,  and  has  a 
distinct  nucleus;  while  the  white  globule  is, 
when  at  rest,  of  circular  shape,  its  diameter 
only  about  1-2600  inch.)  There  could  be 
no  possibility  of  confounding  these  small 
red  ones  with  the  white,  for  although  in 
size,  shape  and  movements  they  were  ident- 
ical, the  red  color  of  some  was  unmi^taka- 
ble.  So  extensive  was  the  locomotion  of 
the  red  ones,  that  at  the  thirty-sixth  hour 
of  the  experiment  there  were  numerous  red 
patches  in  the  field,  which  looked  almost 
like  hemorrhages.  That  they  were  not 
hemorrhages  I  knew;  first,  because  there 
were  no  large  oval  corpuscles,  the  red 
globules  proper,  but  only  the  small  circular 
ones;  second,  because  they  were  fixed  in 
the  tissue,  not  floating  to  and  fro  in  the 
blood  serum;  third,  because  I  had  seen 
many  of  them  migrate. 

These  phenomena  were  witnessed  not  by 
myself  alone.  Dr.  Bridge  (Lecturer  on  the 
Practice  of  Medicine)  observed  the  emigra- 
tion of  several  corpuscles;  Dr.  Danforth, 
professor  of  pathology  and  pathogenesis, 
while  enabled  to  watch  the  process  for  a 
considerable  time,  was  convinced  that  emi- 
gration actually  occurred;  Miss  Meigler  ob- 
served numerous  red  as  well  as  white  cells 
leave  the  vessels. 

Having  established  the  fact  of  the  loco- 
motion, therefore,  it  remains  to  prove  the 
dependence  of  that  locomotion  upon  me- 
chanical congestion  rather  than  upon  active 
hypersdmia.    That  congestion  existed  was 


shown  not  only  by  the  retardation  of  the 
blood  current  and  dilation  of  the  vessels, 
but  also  by  osdema  of  the  web,  which  be- 
came evident  within  twenty-four  hours. 
That  the  congestion  was  not  **  active  "  was 
established  by  two  facts;  first,  the  absence 
of  all  the  phenomena  of  inflammation  other 
than  the  amoeboid  movement,  i.  e.,  the 
primary  acceleration  of  the  blood  current, 
the  subsequent  retardation  with  irregular 
contractions  of  the  vascular  walls;  second, 
that  the  discontinuance  of  the  pressure  on 
the  vein  was  at  once  followed  by  complete 
restoration  of  the  circulation  in  the  web, 
whose  irregularities,  therefore,  were  de- 
pendent wholly  on  a  mechanical  impedi- 
ment, and  not  upon  any  **  nutritive  irrita- 
tion "  nor  vascular  spasm. 

This  experiment  has  been  repeated  twice 
since  the  above  date.  In  both  instances 
emigration  occurred;  in  one  it  began  within 
three  hours  after  compression  was  made. 
In  this  case  the  pressure  exerted  exceeded 
somewhat  that  made  in  the  first  instance. 

Now,  the  value  of  these  facts  depends 
upon  one's  ideas  of  pathogeneeis.  If  he 
believes,  with  Billroth,  that  oonnective 
tissue  is  developed  solely  from  migrated 
blood  corpuscles,  he  has  a  key  at  once  to 
the  connective  tissue  hyperplaaia  of  the 
skin  and  venuous  walls  which  accompanies 
a  varicose  condition  of  the  veins.  For  the 
mechanical  congestion  necessarily  present 
must  result  in  the  emigration  of  blood-cor- 
puscles into  the  surrounding  tiasnee,  and 
these  are  developed,  says  Billroth,  first  into 
spindle  cells,  and  finally  into  complete  con- 
nective tissue  corpuscles,  causing  the  famil- 
iar thickening  of  the  skin  and  vascular 
walls.  In  support  of  this  view  is  the  fact 
that  the  increase  in  thickness  in  the  walk 
of  a  varicose  vein  is  due  to  hyperplasia, 
not  of  the  muscular  elements,  but  of  the 
connective  tissue  bundles  interposed  among 
those  elements,  and  of  the  outer  coat  ol 
the  vessel,  which  is  composed  wholly  of 
connective  tissue.  So,  too,  the  enlarge- 
ment of  the  spleen,  which  usually  follows 
portal  obstruction,  as  in  cirrhosis  of  the 
liver  and  the  thickening  of  the  superior 
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hflBmorrhoidal  yeins — 'hsBmorrhoids ' — form 
the  sune  and  other  conditions,  are  to  be  re- 
ferred, in  part  at  least,  to  the  development 
of  leoooi^tes  which  have  wandered  from 
the  vessel  daring  the  mechanical  conges- 
tion. Perhaps,  too,  the  areolar  hyperplasia 
80  often  found  with  displacements  of  the 
nftems,  is  dne  to  the  venous  congestion 
which  usnallj  exists  in  that  condition. 

Even  the  conservatives,  like  Strieker  and 
Bindfleiaoh,  while  insisting  on  proliferation 
of  pre-existing  cells  as  the  more  important 
sooroe  of  connective  tissue  hyperplasia, 
admit  the  strong  probability  that  a  con- 
siderable part  of  it  is  due  to  the  develop- 
ment of  the  wandering  cells  or  colorless 
corpuscles  first  into  spindle  cells,  then  into 
fibrillated  tissue.  Certain  it  is  that  in  the 
repair  of  wounds,  at  least,  they  play  a 
prominent  part  in  the  formation  of  cicatri- 
cial'tissue. 

The  fact  of  emigration  without  any  evi- 
dence of  that  ''nutritive  irritation"  of 
tissue  which  Yirchow  presumes  in  active 
hypersDmia  would  seem  to  favor  Henry's 
Tiew  that  the  exit  of  corpuscles  is  a  pas- 
sive rather  than  an  active  movement  due 
to  their  glutinosity,  to  increased  blood 
preesore  and  diminished  blood  velocity — in 
short,  a  simple  filtration  of  colloid  sub- 
stances. 

Then,  again,  the  behavior  of  the  small 
rod  corpuscles  is  interesting  as  exhibiting 
their  dose  relation  with  the  white,  and  as 
(umishing  another  link  in  the  chain  of 
circumstantial  evidence  that  the  red  cor- 
puscles are  transformed  white  ones.  Such 
has  for  some  time  been  the  prevalent  opin- 
ion, though  never  completly  demonstrated. 
The  fact  that  the  red  ones  were  but  little,  if 
^7t  larger  than  the  white,  that  they  were 
of  dronlar  shape,  were  devoid  of  nuclei, 
and  possessed  the  power  of  amoeboid  mo- 
tion, proves  their  close  connection  with 
the  colorless  cells;  while  the  presence  of 
hadmoglobin,  as  indicated  by  their  color, 
testifies  to  their  ability  to  perform  at  least 
one  important  function  of  the  fully  de- 
veloped red  ones,  namely,  the  transporta- 
tion of  oxygen. 


Upon  further  examination  of  the  litera- 
ture of  this  subject,  I  find  in  Wagner's 
Pathology  (p.  188),  Oharlton  Bastian  cited 
as  authority  for  the  statement  published  in 
the  British  Medical  Journal  for  1868,  that 
''red  globules  as  well  as  white  leave  the 
vessels  in  venous  stases,  scorbutus,  etc.,  by 
means  of  amoeboid  movements."  Not  hav- 
ing had  access  to  the  journal  I  do  not  know 
upon  what  observations  he  based  his  state- 
ments, nor  whether  he  had  made  investiga- 
tions similar  to  my  own. 

UIGBOSaOFIG   MSABUBBMEMT. 

This  subject  was  ably  discussed  in  two 
papers— one  by  Prof.  Hitchcock,  and  the 
other  by  Mr.  G.  M.  Yorce.  The  paper  by 
Prof.  Hitchcock  was  headed  "A  Standard 
Micrometer,"  and  the  m^st  important  pas- 
sages in  it  were  as  follows: 

The  subject  that  I  wish  now  to  bring  be- 
fore this  convention  is  of  such  importance 
that  it  seems  hardly  necessary  to  say  any- 
thing to  call  your  attention  to  it  The  need 
of  a  definite  and  accurate  standard  for  mi- 
croscopic measurement  has  been  recognized 
by  some  for  many  years.  As  an  example 
of  this  Prof.  Lyons,  in  1857,  proposed  to 
the  British  Aasociation  for  the  Advance- 
ment of  Science  that  "  some  definite  micro- 
metric  integer  should  be  assumed,  being  a 
determinate  part  of  unity."  He  suggested 
as  a  name  for  this  integer  that  it  be  called 
a  micro  line,  and  thought  that  a  good  pro- 
visional standard  woald  be  the  1-10000  of 
an  English  inch,  but  his  preference  was  for 
a  decimal  scale. 

No  action  seems  to  have  been  taken  in 
the  matter  at  that  time  or  since.  We  are 
as  far  from  a  definite  standard  to-day  as 
we  ever  were,  and  unless  the  question  is 
taken  up  in  good  earnest  by  able  and  well- 
known  men,  representing  in  some  way  the 
microscopists  of  the  country,  either  as 
delegHtes  from  societies  to  a  convention 
like  this,  or  at  a  special  meeting  for  the 
purpose,  it  will  be  as  it  is  now  for  years  to 
come. 

If  we  pretend  to  scientific  accuracy  in 
our  work,  we  must  have  reliable  microme- 
ters; and  if  we  desire  to  avoid  trouble  in 
reading  the  results  of  the  labor  of  others,, 
we  must  all  use  the  same  unit  of  measure- 
ment. Decisive  action  taken  now  will  make 
this  convention  remembered  for  years  to 
come,  and  the  actual,  practical  benefit  to 
microscopists  will  be  more  than  we  now  ap- 


206 


THE  AMERICAN 


preoiaie.  If  well  ohoseo,  oar  standard  will 
be  adopted  by  other  coaatriea,  and  we  have 
a  good  opportanitx  now  to  make  this  Oon- 
gress  remembered  in  the  history  of  oar 
soienoe. 

After  recommending  the  stage  microme- 
ter as  the  form  best  adapted  for  general 
ose*  Professor  Hitchcock  referred  to  a  plan 
suggested  by  Professor  Rogers,  who  pro- 
poses that  five  of  the  leading  microscopical 
societies  in  the  coantiy  act  in  concert  and 
appoint  a  committee  to  decide  apon  one 
aniform  standard.  He  then  promises  to 
place  in  the  hands  of  snch  a  committee  six 
standards,  consisting  of  fifty  spaces,  corer- 
ing  exactly  one-twelfth  part  of  the  standard 
British  yard  at  Washington.  Each  of  these 
spaces  woald  be  divided  into  ten  eqaal  parts, 
thas  giving  five  handred  lines.  These  lines 
woald  be  one  one-thoosandth  of  an  inch 
apart*  Professor  Hitohoook  continaed  as 
follows: 

Professor  Rogers  is  now  having  a  new 
machine  made  which  he  has  reason  to  be- 
lieve will  enable  him  to  do  better  work 
than  the  one  he  is  now  asing.  Even  with 
the  one  he  now  has  he  can  arrive  very  near 
the  trnth.  He  believes  he  can  rale  one 
handred  micrometers  just  alike. 

We  can  all  realize  that  it  has  reqaired  a 
great  deal  of  patient  observation  and  ex- 
perimenting to  arrive  at  this  resalt,  as  well 
as  a  considerable  oatlay  of  money.  If  we 
have  here  a  man  who  has  done  so  mach 
in  perfecting  a  means  of  microscopical 
measarement,  we  sarely  should  be  glad  to 
show  oar  appreciation  of  his  work  by  ap- 
pointing competent  men  to  test  it  and  re- 
Sort  their  resalts.  This,  however,  may  be 
one  more  systematically  by  particalar 
societies,  as  Prof.  Rogers  has  saggested. 
Leaving  this  part  to  the  societies,  then,  it 
is  for  OS  to  determine  what  the  standard 
shall  be,  and  I  have  some  saggestions  to 
offer  on  this  sabject. 

We  are  acoastomed  in  this  conn  try  to 
employ  the  divisions  of  the  inch.  As  a  rale 
people  are  conservative.  If  before  this  sub- 
ject is  properly  discussed  a  vote  were  to  be 
taken,  I  think  tbe  chances  are  we  would 
nearly  all  vote  for  the  inch  in  preference  to 
anything  else.  But  in  a  case  like  this 
custom  must  not  govern  us.  We  decide 
this  question  not  for  ourselves  alone,  but 

*There  ii  evidentlv  an  error  in  tbese  oalonla- 
tions,  bat  we  are  nnable  at  preaent  to  point  it  oat. 


for  future  generations.  The  action  of  this 
Oongress  will  be  known  throaghout  the 
world,  and  its  inflaenoe  most  be  felt  It 
becomes  us.  then,  to  act  carefully  and  with 
the  best  judgment 

We  propose  a  standard  for  universal  use; 
then  let  us  select  one  that  can  and  will  be 
adopted,  not  hj  oar  own  coantry  alone, 
but  by  allcivihced  nations.  We  must  not 
allow  considerations  of  economy  to  actuate 
us,  nor  of  mer<)  convenience.  Therefore, 
I  say«  let  us  select  the  French  system  as  our 
basis  of  measarement 

It  is  not  for  me  to  indioate  to  this  audi- 
ence its  advantages  as  a  system  of  measare- 
ment for  universal  use.     I  do  not  even  say 
that  I  believe  it  is  the  best     Bat  I  do  say 
that  it  is  the  only  system  that  can  be  made 
universal  in  a  micrometer  for  the  micro- 
scope, and  in  this  I  expect  the  support  of 
all  who  are  familiar  with  scientific  work 
throughout  the  world.    To  tiioee  who  are 
in  doubt  as  to  this,  it  is  sufficient  to  remind 
them  that  a  nation  like  France,  which  has 
used  a  decimal  system  so  long,  could  not 
be  expected  to  change  it  to  one  with  di- 
visions  like  our  inch.    We  should  be  readv 
to  sacrifice  something  ourselves  (and  it  wiu 
be  at  most  a  sacrifice  to  us  for  a  short  space 
of  time)  for  the  sake  of  securing  unity  with 
the  people  of  a  whole  country.    It  would 
be  otherwise  if  our  system  of  measurement 
were  superior  to  the  French,  for  then  we 
might  ask  them  to  conform  to  oars,  but  aa 
it  is  far  inferior  we  should  not  ask  for  sneh 
a  concession  from  them.    MoreoTer,  even  in 
our  own  country  the  inch  standud  cannot 
be  maintained,  for  scientific  men  are  de- 
cided in  their  preference  for  the  French 
system.    When  I  saT  that  this  Oongreas 
has  the  power  to  nmke  a  stMidard  for  the 
country,  I  mean  that  this  standard  shall  be 
made  to  suit  the  requirements  of  men  of  sci- 
ence.   Practically  we  are  forced  to  the  adop* 
tion  of  the  French  ^stem,  by  the  demands 
of  our  own  workers.    I  have  not  been  able 
to  collect  statistics  as  to  how  many  of  onr 
educational  institutions  are  now  using  the 
millimetre  micrometers,  but  I  know  that 
many  of  them  are,  and  I  know  too,  that  a 
chemist  can  hardly  be  found  who  messures 
in  quarts  and  pints  and  gills,  or  who  weighs 
in  grains.    It  is  always  c.  m.  and  grammes, 
and  if  this  Congress  means  to  do  a  good 
work,  it  would  do  well  to  adopt  tiie  milli* 
metre  as  its  standard  for  sabdivision. 

The  time  is  ripe  for  it,  and  we  most 
either  assert  ourselves  as  readv  to  meet  the 
demands  of  the  time  in  which  we  Ii?e,  or 
be  relegatod  to  the  age  of  consOTvativeB. 
They  are  oat  of  date  among  soientifle  men. 


JOURNAL  OF  MIOROSCOPT. 


207 


It  is  wonderful  how  science  is  progress- 
in^,  and  still  more  wonderful  it  is  when  we 
tbink  how  few  are  doing  the  work. 

In  all  this  large  assembly  how  few  are  really 
ecientiflo  workers.  And  yet  oar  science  is 
advancing,  and  we,  who  from  our  number, 
hold  the  balance  of  power,  can  do  nothing 
better,  it  seems  to  me,  than  to  meet  or 
anticipate  the  wants  of  the  few  who  add 
the  treasures  to  our  storehouse  of  know- 
ledge. 

The  other  paper  upon  this  topic,  by  C.  M. 
Yoroe,  was  entitled  "  A  Handy  Bule  for  Use 
in  Micrometry,'*  and  described  minutely  a 
method  which  the  author  had  found  useful 
in  his  own  microscopic  study. 

President  Ward  followed  with  some  re- 
marks on  matters  of  a  kindred  nature.  He 
exhibited  to  the  Congress  a  minute  wheel 
with  cogs,  which,  howeyer,  were  so  small 
as  to  be  almost  invisible.  He  stated  that 
it  was  an  illustration  of  the  exact  nicety 
which  had  been  reached  by  the  naked  eye, 
as  this  exquisite  piece  of  mechanism  was 
made  with  almost  microscopic  exactness 
without  the  use  of  a  microscope.  It  was 
also  a  proof  of  the  wide  differences  that 
exist  in  the  power  of  the  human  eye. 

The  morning  session  closed  with  an  ad- 
dress by  Prof.  J.  D.  Hyatt,  of  New  Tork, 
who  explained  and  illustrated  with  dia- 
grams the  sting  of  the  honey  bee.  The 
illostrations  Were  greatly  admired  for  the 
care  and  study  which  had  evidently  been 
bestowed  upon  their  preparation,  and  for 
the  exquisite  taste  displayed  in  the  coloring 
to  represent  nature.  Unfortunately,  Mr. 
Hyatt's   address    was  not   in  manuscript 

The  afternoon  was  pleasantly  occupied  in 
an  excursion  over  the  Belt  line,  and  a  visit 
to  the  stockyards.  All  the  principal  manu- 
factories along  the  line  of  route  were 
pointed  out  to  the  delegates  as  they  passed, 
and  many  of  the  gentlemen  expressed  their 
gratification  at  thus  having  the  opportunity 
of  learning  something  as  to  the  extent,  the 
oharacter  of  the  surroundings,  and  the 
business  enterprise  of  the  city  of  Indian- 
apolis. The  party  were  accompanied  by  a 
number  of  prominent  citizens  and  many 
ladies.    Thanks  are  due  to  Mr.  Averill,  of 


the  Terre  Haute  line,  Mr.  Scott,  superin- 
tendent of  the  Belt  railroad,  and  Mr.  Dow- 
ney, superintendent  of  the  stockyards,  for 
oourtesiee  extended  in  arranging  for  the 
excursion.  The  trip  occupied  a  little  over 
three  hours. 


The  evening  was  devoted  to  a  soiree, 
which  the  elite  of  the  city  attended;  to  say 
say  that  there  was  a  crowd  would  but  feebly 
express  the  case.  About  forty  instruments 
were  in  use,  and  the  objects  shown  were 
mostly  of  a  popular  nature.  Every  one 
seemed  well  pleased,  although  the  crowd 
was  so  great  as  to  seriously  interfere  with 
comfort. 

At  the  close  of  the  eoiree  an  informal 
meeting  of  some  of  the  delegates  was  held 
at  a  room  on  Washington  street,  and  ques- 
tions of  angles,  oil  fronts,  screw  collar  ad- 
justment and  allied  subjects  were  ably  dis- 
cussed at  length  by  such  gentleman  as  Prof. 
Smith,  Dr.  Blackham,  Messrs.  Fell,  Fuller, 
Bausch,  Fisher,  Atwood  and  others,  and  if 
no  new  points  were  developed,  the  par- 
ticipants will  always  remember  this  as  one 
of  the  pleasantest  meetings  of  the  whole 
series. 


FOURTH   DAY. 

The  fourth  and  last  day  of  the  Oongress 
was  a  busy  one.  The  report  of  the  com- 
mittee on  permanent  organization  was  first 
in  order.  After  considerable  debate  and 
some  little  differences  of  opinion  having 
been  expressed,  it  was  adopted,  as  follows: 

Provisional  Constitution /or  the  year  1878-9, 
adopted  August  17 f  1878,  at  Indianapolis, 
Ind. 

AbtiolsI.  Name,  This  organization  shall 
be  called  "  The  American  Society  of  Micro- 
soopists." 

Abt.  2.  Objects,  The  objects  shall  be  the 
encouragement  of  microscopical  research 
in  all  branches  of  science,  by  meetings,  dis- 
cussions, demonstrations,  and  the  reading 
and  publishing  of  papers. 

Airi.  8.  Membership,  Anj  person  inter- 
ested in  microscopical  science  is  eligible  to 
membership,  and  may  become  a  member  of 
the  society  upon  recommendation  in  writing 
by  two  members,  nomination  by  the  Ex- 
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eoative  Board,  and  eleotion  bj  a  majority 
of  the  members  present  at  a  regalar  meet- 
ing. 

Abt.  4.  Offioera,  The  officers  shall  con- 
sist of  a  President,  two  Yioe-Preaidents, 
Secretary  and  Treasurer,  and  shall  hold 
office  for  one  year,  or  nntil  their  sncoessors 
are  elected  and  qnialifted. 

Abt.  5.  Executive  Board,  The  Ezeoative 
Board  shall  consist  of  the  officers  of  the 
society,  and  the  past  Presidents,  with  three 
members  elected  from  the  society. 

Abt.  6.  Meetings.  The  place  of  the  next 
meeting  in  each  case  shall  be  determined 
annually  by  ballot  at  the  same  time  and 
place  as  the  election  of  officers. 

Abt.  7.  Election  of  Officers,  The  election 
of  officers  shall  be  held  on  the  morning  of 
the  last  day  of  each  meeting,  in  the  follow- 
ing manner,  and  they  shall  be  installed  on 
the  afternoon  of  the  same  day.  The  elec- 
tion shall  be  by  ballot,  without  nomination. 
In  case  there  is  no  choice  on  the  first  ballot, 
all  the  candidates,  except  those  two  having 
received  the  highest  vote  (and  in  case  of  a 
tie,  three),  shall  be  dropped  after  the  first 
ballot.  A  majority  of  all  the  votes  cast 
shall  be  necessary  to  a  choice. 

Abt.  8.  Duties  of  Officers.  The  duties  of 
the  officers  shall  be  the  same  as  in  other 
similar  organizatioDs,  In  addition  it  shall 
be  the  duty  of  the  President  to  deliver  an 
address  at  the  opening  of  the  meeting  over 
which  he  presides. 

Abt.  9.  Fees.  The  dues  shall  be  $2.00, 
paid  annually  in  advance.  The  initiation 
fee  shall  be  $3.00.  No  applicant  shall  be 
considered  a  member  until  he  has  paid  his 
dues  and  signed  the  constitution. 

B.  HiTOHOOOK,  Sec  Gen.  Com. 

The  General  Committee  recommended 
that  a  committee  of  the  Congress  be  ap- 
pointed to  revise  this  constitution  and  re- 
port at  the  next  meeting,  and  that  the  Ex- 
ecutive Board  act  for  the  present  year  as 
a  committee  on  publication. 

On  account  of  some  of  the  members  of 
the  Congress  having  returned  to  their 
homes  before  the  new  society  was  organ- 
ized, it  was  voted  that  all  members  of. the 
Congress  shall  become  members  of  the 
* 'American  Society  of  Mioroscopists,*'  by 
signing  the  constitution  and  paying  their 
dues. 

The  Executive  Committee  was  constituted 
the  Committee  on  Printing  and  Publishing, 
and  charged  with  the  duty  of  obtaining  the 


publication  of  the  proceedings  of  tbe  Con- 
gress in  one  of  the  scientific  papers  in  as 
complete  form  as  practicable. 

The  election  of  officers  was  proceeded 
withy  and  resulted  as  follows: 

President— Dr.  R  H.  Ward,  Troy,  N.  Y. 

Vice-Presidents— S.  W.  Dennis,  San  Fran- 
cisco, Cal. ;  C.  M.  Yorce,  Cleveland,  O. 

Secretary — ^Dr.  Henry  Jamison,  Indian- 
apolis, Ind. 

Treasurer— H.  F.  Atwood,  Chicago,  TIL 

Dr.  Geo.  E.  Blaokham,  Prof.  J.  Edwardi 
Smith  and  Dr.  Atkinson  were  elected  to 
serve  as  an  Executive  Committee  in  addi- 
tion to  the  other  officers. 

It  was  determined  that  the  meeting  of 
the  association  in  August,  1879,  be  held 
at  Bafialo,  N.  Y.,  and  that  an  attend- 
ance of  twenty-five  members  constitute  a 
quorum. 

Rev.  A.  B.  Hervey,  in  a  neat  speech,  pro- 
posed the  following  resolution  of  thanks, 
which  was  adopted: 

Resolved^  That  the  members  of  this  Mi- 
croscopical Congress  desire  to  express  their 
very  hearty  thanks  to  the  local  committee 
for  inviting  tbem  to  tiiia  friendly  and 
learned  conference;  to  the  citiasens  gener- 
ally, who  have  so  cordially  welcomed  us  to 
their  homes,  and  entertained  us  with  such 
generous  hospitalitv,  and  the  public  officers 
for  giving  use  of  their  building,  and  pro- 

Erietors  of  hotels;  to  the  railroads  which 
ave  given  us  facility  of  transportation, 
and  offered  us  an  elegant  excursion  abont 
thiB  noble  city;  and  last,  but  not  least,  to 
the  enlightened  and  enterprising  press  of 
this  city,  which  has  done  so  much  to  intro- 
duce the  Congress  to  public  attention  and 
awaken  a  lively  interest  in  the  same,  and  to 
spread  its  proceedings  before  the  large  read- 
ing public. 

There  still  remained  a  number  of  papers 
to  be  read,  but  the  time  was  so  short  that 
some  of  them  could  be  read  by  name  only. 
The  list  was  as  follows: 

"  On  Oculars,'*  by  W.  H.  Seaman,  Wash- 
ington, D.  C. 

'*  On  Micrometer  Bnlings,"  by  Prof.  J. 
Edwards  Smith. 

"On  a  New  Turn-table,"  by  Mr.  Sidell, 
of  Philadelphia. 

On  a  New  Arrangement  for  Dark  Field 
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niumination,"  by  Mr.  Lighioo,  of  Ot- 
tamwa,  lowm. 

"On  an  Analyzing  Eye-pieoe,"  by  the 
flame  gentleman. 

"OnBisooe'sSection-oatter,"  by  Dr.  B. 
H.  Ward. 

"On Seller's Seotion-cutter,"  by  W.  H. 
Walmaley. 

"On  Epithelium/'  by  Dr.  W.  H.  Atkinson. 

The  following  resolations  were  proposed 
by  Prof.  Hitohoock,  and  adopted,  after 
which  the  Ck>ngress  adjonmed: 

Resolved^  That  this  Congress,  represent- 
ing the  yarions  microsoopical  sooieties  and 
mioiosoopiBts  of  the  oonntiy,  recommend 
and  adopt,  for  universal  use,  from  this  time 
forth,  Uie  1-100  of  a  millimetre  as  oar  unit 
of  micrometry. 

Re9otved,  That  we  request  each  society  of 
microsoopists  to  formally  approve  our  action 
in  this  matter,  and  to  request  that  all 
authors  of  papers  conform  to  these  resolu- 
tions whenever  practicable,  and  that  they 
communicate  whatever  action  they  may 
take  to  the  New  York  Microscopical  Society. 

Beaolvedf  That  we  request  microscopical 
organizations  of  all  countries  to  formally 
adopt  this  same  unit,  and  communicate 
their  action  to  the  same  body. 

Resolvedt  That  we  recommend  the  plan  of 
IVof.  W.  A.  Rogers  for  deciding  upon  a 
miorometrio  standard  of  division  to  the 
favorable  consideration  of  the  societies. 

Taken  all  in  all,  the  American  micro- 
floopists  have  reason  to  be  proud  of  this 
their  first  meeting,  and  from  the  success 
achieved  and  gratification  felt  by  the  par- 
ticipants, it  is  fair  to  predict  a  much  larger 
attendance  at  Buffalo  next  year.  Some  of 
the  serious  obstacles  which  militated  against 
the  initiatory  meeting  have  now  been  re- 
moved, and  success  assured  tends  to  still 
greater  success.  And  to  those  unfortunates 
who,  for  various  reasons,  were  deterred 
from  attending  this  meeting,  we  can  only 
Bay  that  it  was  their  loss,  but  we  hope  to 
see  them  all  at  Buffalo. 


—  Portugal  has  but  one  university,  Oo- 
imbra,  founded  in  1290.  It  has  70  instruc- 
tors, and  1,100  students.  There  are  2,460 
elementary  schools,  and  parents  whose  chil- 
dren cannot  read  and  write  by  15  lose  their 
political  rights. 


Angular  Aperture. 

BT  PBOFBSSOB  ABBB,  OF  JBKA. 

TT  is  well  known  that  the  distinguished 
^  Professor  Abb^,  of  the  University  of 
Jena,  has  in  preparation  a  treatise  upon  the 
« Theory  of  the  Microscope,"  the  appear- 
ance of  which  has  been  delayed  by  acci- 
dental causes.  He  has,  however,  presented 
a  resnm^  of  his  views  in  a  series  of  valuable 
articles  which  have  appeared  during  the 
past  season  in  the  French  Journal  de  Micra- 
grapkie. 

In  one  of  the  later  of  these  articles  he 
has  g^ven  a  succinct  synopsis  of  his  con- 
clusions in  regard  to  angular  aperture, 
which,  in  view  of  the  discussion  of  the  sub- 
ject in  our  own  columns,  we  take  much 
satisfaction  in  presenting  to  our  readers. 
The  Professor  says: 

'*  Since  it  is  very  important,  first  of  all, 
to  determine  the  actual  facts  regarding  the 
action  and  effect  of  angular  aperture,  more 
definitely  than  has  yet  been  done  in  micro- 
graphic  literature,  I  have  set  myself  the 
task  of  determining  by  experiment  the 
cases  in  which  a  manifest  advantage  results 
from  the  larger  angular  aperture,  and  the 
cases  in  which  no  such  advantage  can  be 
discovered,  after  carefully  eliminating  all 
the  differences  which  might  influence  the 
manipulation.  To  this  end,  a  series  of*  ob- 
jectives, differing  greatly  in  focal  length  and 
in  angular  aperture,  have  been  constructed 
with  greatest  care  and  upon  my  own  for- 
mulas. Their  accuracy  has  been  specially 
tested,  in  order  to  obtain  a  definite  degree 
of  certitude  when  comparing  observations 
made  with  them.  The  test  objects  em- 
ployed were  scales  of  different  kinds  of  in- 
sects, frustules  of  diatoms,  striated  muscu- 
lar .fibre,  diamond*drawn  lines  on  glass, 
groups  of  lines  on  silvered  glass,  finely  and 
coarsely  pulverized  substances,  and  es- 
pecially minute  optical  images  of  natural 
objects  (network  and  trellises)  obtained  by 
means  of  air-bubbles,  or,  stili  better,  by  the 
aid  of  objectives  of  small  focal  length  fixed 
in  the  stage  of  the  microscope. 
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*' These  experimenta  have  g^ven  the  fol- 
lowing results: 

"1.  When  the  aperture  of  the  objective 
is  suffieient  to  prevent  any  sensible  dimin- 
ution of  the  fineness  of  the  image  from  the 
effects  of  diffraction,  there  is  no  appreoir 
able  modification  of  the  details  and  out- 
lines of  the  object  (that  is  to  say,  the  lines 
bounded  by  parts  which  are  unequally 
transparent),  so  long  as  these  parts  are  not 
smaller  than  the  l-2500th  of  an  inch. 

"2.  On  the  other  hand,  the  difference  is 
altogether  in  favor  of  the  larger  aperture 
for  every  object  which  presents  details 
smaller  than  the  limit  above  given:  and  this 
is  altogether  independent  of  the  question 
whether  these  details  are  due  to  inequalities 
of  surface,  to  differences  of  transparency  in 
infinitesimally  thin  layers,  or  to  the  fact 
that  they  have  the  form  of  striations,  gran- 
ulations, cross-hatching,  or  are  the  images 
of  natural  objects  reflected  by  air-bubbles 
or  produced  by  the  refraction  of  lenses. 

"d.  The  smaller  the  linear  measurement 
of  these  details  may  be,  the  greater  must 
be  the  angular  aperture  of  the  objective,  if 
they  are  to  be  studied  with  one  of  the  pre- 
scribed methods  of  illumination,  viz.,  ex- 
actly central  or  very  oblique  light;  and  this 
conclusion  is  independent  of  the  more  or 
less  marked  character  of  the  outlines,  of  the 
focal  length,  or  of  the  necessary  magnifying 
power  of  the  objective. 

**4.  When  the  markings  of  a  real  object 
take  the  form  of  striations,  groups  of  lines, 
etc.,  a  given  angular  aperture  always  gives 
finer  details,  with  oblique  illumination  than 
with  central;  and  this  is  independent  of  the 
question  whether  the  nature  and  form  of 
tt^e  object  admits  or  entirely  excludes  the 
possibility  of  the  effects  of  shadow. 

<*  5.  A  structure  of  the  kind  I  have  sup- 
posed, which  cannot  be  resolved  by  central 
light,  will  not  be  better  seen  by  inclining 
the  object  ttsdf  at  an  angle  to  the  axis  of  the 
microscope,  even  when,  if  placed  flat  at 
right  angles  with  the  axis,  it  is  perfectly 
resolved  by  oblique  light.  Nevertheless, 
resolution  will  be  had  if  the  incident  light 
be  directly  perpendicularly  to  the  plane  of 


the  object,  this  plane  being  inclined  at  an 
angle  to  the  axis  of  the  instrument.  It 
thus  appears  that  the  additional  effect  of 
oblique  illumination  depends  solely  upon 
the  inclination  of  the  rays  to  the  axis  of 
the  microscope,  but  not  upon  an  oblique 
angle  of  incidence  of  the  light  upon  the 
object. 

"The  facts  above  set  forth  have  estab- 
lished on  the  one  hand  the  real  existence  of 
a  special  optical  quality,  in  direct  relations 
with  the  QTigle  qf  aperture  of  the  objective, 
but  independent  of  any  special  perfection 
of  construction,  or  of  the  amplifying 
power  which  it  may  have;  and  they  further 
show  that  we  are  dealing  with  a  power  of 
"resolution,'*  or  a  capacity  to  separate  the 
fine  details  of  an  object,  as  indeed  the  literal 
sense  of  the  term  denotes." 

Prof.  Abb^  then  enters  into  an  interest- 
ing, though  somewhat  abstruse  discussion 
of  the  basis  of  the  resolving  power  of  the 
objective,  and  of  the  theory  of  diffraction 
phenomena  with  which  it  is  associated.  We 
may,  at  a  future  time,  lay  a  synopsis  of  this 
before  our  readers. 


• » • 


Paste  Eels. 

FN  reply  to  a  correspondent  who  asks  how 
^  paste  eels  may  be  raised,  one  of  our 
scientific  cotemporaries  says  that  paste,  if 
left  to  turn  sour,  will  soon  swarm  with  these 
curious  little  creatures.  The  directions 
usually  given  are  to  boil  flour  and  water,  as 
in  making  ordinary  paste,  and  set  it  aside 
until  it  becomes  sour,  stirring  it  occasionally 
so  as  to  prevent  the  growth  of  mould.  We 
have  tried  this  plan  over  and  over  again, 
and  have  never  succeeded  once.  We  have 
kept  the  paste  until  it  had  passed  through 
all  stages  of  decay,  but  never,  under  or^- 
nary  circumstances,  have  eels  made  their 
appearance.  And,  indeed,  it  would  evi- 
dently have  been  impossible  to  And  them, 
unless  they  had  either  been  developed  by 
spontaneous  generation,  or  the  eggs  or 
germs  had  been  carried  through  the  air. 
That  they  could  be  developed  by  spontane- 
ous generation,  few  will  belieye,  and  that 
their  eggs  or  germs.are  ever  carried  by  tho 
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lir,  we  bare  abnudanUy  disproTed  by  the 
foUowiiig  experiment:  A  jar  of  paste  with- 
out eels  was  pkoed  in  the  centre  of  six  jars 
containing  paste  which  seemed  to  be  almost 
alive  with  them;  these  seyen  jars  were 
allowed  to  stand  for  weeks,  the  only  addi- 
tion being  a  little  well  boiled  (and  cooled) 
water  to  keep  the  paste  from  drying  np. 
Under  these  conditions  the  eels  in  the  outer 
jats  throve  until  the  paste  seemed  to  be 
literally  a  mass  of  eels  and  nothing  else. 
Bot  in  the  central  jar  no  eels  ever  made 
their  ^pearanoe. 

The  question  arises  then,  How  do  the 
eels  ever  originate  in  paste,  unless  when 
placed  there  by  design?  The  only  solution 
that  we  have  found  to  this  question  is  that 
they  come  there  from  the  water  used  to 
dilute  the  paste.  It  very  frequently  hap- 
pens that  river,  pond  or  cistern  water  con- 
tains small  eels  very  similar  to  the  paste 


obtained  than  from  any  other.  Here  it  is 
not  necessary  to  diverge  from  the  main  ob- 
ject (observation)  to  dissect,  cut,  slice, 
grind  or  polish,  before  you  can  examine,  all 
of  which  requires  abundance  of  leisure 
time,  and  cannot  be  very  interesting  as  it  is 
only  a  means  of  getting  an  object  for  ex- 
amination, unless  making  a  special  study  of 
an  object 

Pond  and  stream  life  furnishes  work  for 
both  high  and  low  angled  lenses,  penetra- 
tion or  no  penetration.  It  is  a  magnificent 
I  sight  to  get  a  rhizopod  (Difflugia  protd- 
/ormis),  or  a  diatom  (Oomphonema  eUmg- 
aium)  drift  across  your  field  under  a  180^ 
lens;  they  sparkle  like  a  Koh-i-noor,  and 
then  under  a  comfortable  working  lens,  like 
the  inch  of  26°  or  80°,  take  a  survey  of  your 
pasture. 

How  interesting,  under  alow  power,  to 
get  a  diminutive  view  of  some  rare  object 


eel,  and  it  is  more  than  probable  that  these  |  or   peculiar  action,  and   then   bring   the 


eels,  developing  rapidly  in  the  new  con- 
ditions in  which  they  are  placed,  cause  the 
paste  to  swarm  with  their  progeny.  Those, 
therefore,  who  desire  to  raise  a  stock  of 
eels,  must,  after  making  the  paste,  add  to 
it  a  little  water  from  the  bottom  of  a  pond 
or  oiatem.  In  this  way  a  start  may  often 
be  obtained.  But  to  merely  expose  a  lot  of 
boiled  paste  to  the  air  until  it  becomes  sour 
will  in  almost  all  cases  end  in  failure.  The 
easiest  method,  however,  is  to  obtain  from 
some  friend  a  little  paste  containing  eels, 
and  add  this  to  some  paste  that  is  three  or 
four  days  old.  The  paste  should  be  well 
mixed,  and  stirred  daily  to  prevent  the 
growth  of  mould. —  Young  Scientisi, 


matter  up  dear  and  enlarged  with  a  higher 
power.  How  vastly  ea^  is  microscopical 
analysis  in  comparison  with  chemical  1  With 
the  microscope  the  imperceptible  is  made 
perceptible  at  once;  the  chemical  requires 
great  labor  and  time.  H.  Watson 

Provvdmcef  R,  L 
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Pond  and  Stream. 

F  all  objects  for  microscopic  study,  there 
is  nothing  in  my  estimation  to  com- 
pare with  the  living  objects  of  pond  and 
stream.  They  will  furnish  more  beautiful 
and  interesting  objects  than  the  most  com- 
plete eabinet  To  this  department  the  mi- 
erasoope  should  be  more  particularly  de- 
voted. 

There  is  no  question  that  from  this  kind 
of  inquiry  more  important  results  may  be 


How  to  Silver  a  Mirror. 

ri10  such  of  the  readers  of  the  Joubnai* 
-'-  of  Migbobcoft»  who,  like  the  writer, 
live  remote  from  the  great  commercial  and 
industrial  centres,  and  who  are  conse- 
quently frequently  compelled  to  rely  on 
their  own  mechanical  skill  and  ingenuity, 
or  their  own  technical  knowledge,  in  emer- 
gencies where  their  more  fortunate  brethren 
can  call  to  their  aid  the  services  of  skilled 
mechanicians  and  instrument  makers,  the 
following  will  prove  interesting  and  valu- 
able. 

A  short  time  since  minute  specks  began 
to  show  themselves  in  the  mirrors,  both 
plane  and  concave,  of  my  Kaehet  micro- 
scope, and  soon  both  becune  worthless  as 
reflectors.  Upon  examination  I  found  thai 
the  varnish  protecting  the  amalgam  bad 
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oraoked  into  numberless  Utile  flssoree,  and 
the  ftmftlgftin  itself  had  become  detached 
from  the  glass.  Oompelled  to  nse  my 
instroment  almost  everyday,  professionally, 
while  it  wonld  require  from  two  to  three 
weeks  to  send  off  to  have  the  damage  re- 
paired, I  determined  to  resiWer  the  mirrors 
by  one  of  the  processes  now  in  general  use 
in  the  arts  and  sdenoes,  and  of  which  to  a 
certain  extent,  I  had  my  choice. 

While  a  student,  seyeral  years  ago  in  the 
laboratory  of  Baron  von  Liebig,  in  Munich, 
I  assisted  in  conducting  a  series  of  experi- 
ments looking  to  the  manufacture  of  sil- 
vered mirrors  on  a  large  commercial  scale 
(with  a  view  of  doing  away  with  the  mer- 
curial amalgam  process,  which  pemicions 
industry  was  then  attracting  general  atten- 
tion in  Bavaria),  and  by  the  use  of  the 
Liebig  method,  and  what  was  afterwards 
known  as  the  Siemen's  modification  of  the 
same,  had  succeeded  in  making  some  ex- 
quisite mirrors  of  a  large  size  and  almost 
perfect  reflecting  surface.  Where  ammon- 
ium aldehyde  (0«  H'  (NH<)  O)  can  be  ob- 
tained, there  is  no  doubt  that  this  is  the 
best  and  most  economical  process,  whether 
used  on  a  large  or  a  small  scale. 

The  next  best  process  is  based  upon  the 
reduction  of  metallic  silver  from  its  am- 
moniacal  solution  by  salts  of  tartar.  Hav- 
ing tried  several  formulsB  of  this  kind,  all 
of  them  more  or  less  simple,  as  well  as 
efficacious,  I  have  found  the  following  to 
yield  the  best  results  in  the  shortest  time. 

Slivering  SoiuHon, — In  1  ounce  of  dis- 
tilled or  pure  rain  water,  dissolve  48  grains 
of  crystalised  nitrate  of  silver.  Precipitate 
by  adding  strongest  water  of  ammonia,  and 
continue  to  add  the  ammonia  drop  by  drop, 
stirring  the  solution  with  a  glass  rod,  until 
the  brown  precipitate  is  nearly,  but  not 
quite,  redissolved.  Filter,  and  add  dis- 
tilled water  to  make  12  fluid  drachms. 

Reducing  Solution, — Dissolve  in  1  ounce 
of  distilled  or  very  dean  rain  water,  12 
grains  of  potassium  and  sodium  tartrate 
(Bochell6  or  Seignette  salts).  Boil,  in  a 
flask,  and  while  boiling  add  2  grains  crys- 
talized   nitrate    of   silver   dissolved   in   1 


drachm  of  water.  Continue  the  boiling  five 
or  six  minutes.  Let  cool,  filter,  and  add 
distilled  water  to  make  12  fluid  drachms. 

7b  Siiver.^Vot  a  mirror  li  to  1|  inches 
in  diameter,  take  an  ordinary  two-ounoe 
graduate  glass;  procure  a  piece  of  thin 
wood  (cigar  box  will  do)  long  enough  to  go 
across  the  top  of  it,  and  through  the  centre 


PiR.  1. 

of  the  wood  thrust,  as  shown  in  Fig.  1,  a 
wire  seven  or  eight  inches  long.  After 
cleansing  the  glass  to  be  silvered  by  im- 
mersing it  in  strong  nitric  acid,  washing  in 
liquor  potasBSd,  and  thoroughly  rinsing  with 
distilled  water,  with  a  bit  of  sealing  wax 
attach  one  end  of  the  wire  to  its  face,  as  in 
Fig.  1.  If  the  glass  has  had  mercurial 
amalgam  on  it,  it  will  probably  be  neces- 
sary to  clean  the  back  with  rouge.  On  hav- 
ing this  surface  perfectly,  chemically  deao, 
depends  in  a  great  measure  the  success  of 
the  operation. 

Having  attached  the  glass  to  the  wire, 
lay  the  strip  across  the  graduate,  move  the 
glass  disc  downwards  until  it  nearly,  but  not 
quite,  touches  the  sides  of  the  graduate  all 
around,  taking  care  that  its  edges  shall  be 
as  nearly  level  as  possible.  Having  ascer- 
tained the  height  in  the  graduate  at  which 
the  disc  should  stand,  bend  or  damp  the 
wire  so  that  it  cannot  slip.  In  the  ordinaiv 
American  graduate,  with  a  mirror  If  inohes 
diameter,  this  will  be  at  the  6-draohmmark, 
as  nearly  as  may  be.  Remove  the  glass  and 
pour  into  the  graduate  enough  of  equal 
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quntitiee  of  the  two  Bolntions  to  fill  the 
gndiute  exBotl^  to  the  prerioiuly  aaoer- 
tained  level  Stir  the  aolatioiuao  that  they 
will  beoome  thoroaghlf  mixed,  ftnd  lepkoe 
the  disc  to  be  ailvered,  taking  great  oare 
that  the  aurfaoe  to  be  ulvered  Bhall  come  ia 
contact  with   tb«  ailTeriag  fluid  ezaotly  at 


PiB-a- 

all  poiatB,  The  diso  ahoald  be  rinsed  oare- 
fnllj  belore  replacing,  and  aboold  be  pat  in 
irtiile  wat.  Great  oare  ahonld  be  taken  that 
no  air  bubbles  remain  on  the  anrfaoe  of  the 
Kilntion,  or  between  it  and  the  anrfaoe  to 
be  silvered. 

Now  set  the  graduate  in  the  ana  for  a  few 
minntea,  if  the  weather  be  warm,  or  by  the 
Are,  if  it  be  oold,  aa  a  temperatore  of  46°  to 
50°  C.  (1130  to  122°  Fah.)  is  moat  oondnoive 
to  the  rapid  deposition  of  a  brilliant,  firm 
and  even  film  of  silver.  The  floid  in  the 
snnlighl  soon  becomes  ink;  blaok,  gmd- 
Daily  clearing  as  the  diver  ia  rednoed,  until  | 
when  ezbansted  it  is  perleotly  clear.  The  1 
mirror  abonld  be  removed  before  thia  point  | 
is  reached,  as  a  prooeas  of  bleaching  sets| 
up  if  left  after  the  fluid  is  exhausted.  From  | 
30  to  80  minntes,  aooording  to  the  vcatber, ' 
purity  of  ohemioals,  etc.,  is  required  far  the. 
eotire  procees. 

When  the  mirror  is  removed  from  the 
bsth,  it  ahonld  be  oaretnlly  rinsed  with  dis- ! 


tilled  water  from  the  waah  bottle,  and  laid 
on  ita  edge  on  blotting  paper  to  dry.  When 
perfeotlj  dry,  the  back  should  be  varnished 
with  some  elaatio  vamiab  and  allowed  to 
dry.  The  wire  and  sealing-wax  can  now  be 
removed  from  the  face,  and  the  glass 
cleaned  with  a  little  fiedget  of  cotton  and  a 
minute  drop  of  nitric  acid,  taking  great 
oare  that  tlie  aoid  does  not  get  to  the  edgea 
or  nnder  the  vantisb.  Biiwe,  dry  and  the 
mirror  ia  finished. 

The  light  reflected  trom  a  mirror  made 
tiina  haa  somewhat  of  a  yellowish  tinge,  but 
photometric  experiments  show  that  from  26 
to  80  per  oent  more  light  is  reflected  than 
from  the  old  mercurial  mirrora. 

Frank  L.  Juaa,  Fh.  D.,  H.  D. 

Oteeota,  Ark.,  Aug.  3,  1878. 


A  Btoiy  of  Bciance. 


A  philosopher  lal  Id  hli  eaajohair, 

LooUng  u  grsTe  11  Hilton  ; 
He  wore  a  lolemD  sod  mjitlo  air 

Al  he  Canada  baliam  ipilt  on 
A  itrlp  of  glau,  si  a  lUde  to  prepare 

For  a  mile  taken  ont  of  hli  SUlton. 
He  took  hli  mlcroaoope  out  of  hi*  oaae, 

And  aettlad  the  looni  rightly : 
Tba  light  thrown  back  from  the  mirror's  ^00 

Oame  glimmering  upward  brightly. 
Ha  pnt  Uw  tilde  with  tha  mile  In  plaoa. 

And  flxad  on  the  cover  tlghtlj. 
He  tnined  the  Initnunent  np  and  down, 

"nil  getting  a  proper  light,  he 
Bsolaimed — 1»  he  gazed  with  a  pnialed  ftown— 

" Good graclomr  and  " Hlgbtj-tlgbtr I 
The  light  la  enough  to  alarm  tbe  town — 

A  mlleii  a  moQiter  mighty  t" 
From  t'othw  and  of  the  tnbe,  the  mite 

Regarded  ont  identifle, — 
To  ita  naked  eye,  al  yoa'll  gueai,  the  light 

Of  a  man  was  moit  lenlfla. 
Bat  reveraing  the  minoaeope,  made  him  quite 

The  oppoalte  al  magnifle. 
"  One  laea  the  trnth  through  thli  lube  lo  tall,' 

Said  the  mite  aa  It  iqulnted  tbrongh  It, 
"Hanianataowandrouily  big, after  all. 

If  tbe  ulte-world  only  knew  It  J" 


Hue— Wbethar  a  thing  li  large  or  anall 
Dependa  on  the  way  yon  view  II I 


314 


THE  AMERICAN 


THE  AMEKIOAN 


Journal  of  Microscopy, 


UKD 


POP  UL  A  It   SCIENCE. 


TiBiD— $1.00  per  jmt. 
▲omnnBionm— 4N  oentt  per  line. 
▲11  OomnnnoATioin  ihonld  be  eddreieed  to 
THS  AMBBIOAN  JOUBKAL  OF  1O0B0800PT, 
P.  O.  Box  4876.  170  BroedwAj,  Hew  Tork. 


TmpaHoMi  JVMIm. 

We  oen  no  longer  mpply  oompleto  eeto  of  Ydome  I  tn 
iheeti,  bnt  offer  alt  the  numbers  ezce|it  Noe.  1,  4  end  8 
for  36  cents,  by  mell ,  poitpeid.  We  have  on  hand  e  few 
oomplete  copies  of  Yolnme  I.  hnodsomely  bound  in 
elotht  with  gilt  title,  price  $1.26.  Yohinie  II,  In  nnm- 
bere,  la  also  ezhanated.  bat  w«  can  anpply  freeh  dean 
oopiea.  with  large  margin,  bonnd  uniformly  with  Yol- 
nme I,  for  $1.36. 

▲a  we  dealre  to  place  a  complsts  aet  of  the  Journal 
at  the  dlapoeal  of  our  aubserlbera  at  a  moderate  rate. 
We  offer  Yola.  I  and  II,  bound,  and  YoL  in  in  numbers 
as  laaned,  for  $2  SO  net.  These  who  wiih  to  haTe  their 
numbera  of  either  Yol.  I  or  Yol.  II  bound  can  do  ao  for 
86  oenta.    Poatage  10  cents  additional. 

FoKBiov  SvBeoniBBBS.— Subscribers  In  Great  Britain 
and  the  Continent  of  Europe  will  be  aupplied  at  the  rate 
of  $1  30,  or  6  shillings  aierllng  per  year,  postage  paid. 
TlTe  copiee  will  be  sent  for  £l.  British  postage  stamps 
reoeired  for  single  aubaerlptiona.  Yolumea  I  and  II, 
bound,  will  be  sent  for  6  shillings  each,  postpa  d. 

The  following  gentlemen  hsTC  kindly  conaented  to  aet 

as  agenta  for  this  Journal,  and  are  authorised  to  receiTe 

■ubeorlptlona  and  adyertiaements: 

Bin.  Ohabuh  BxoDDsn,  181  DcTonahlre  Street,  Boston. 
S.  B.  GAflmro,  NatnraUsta*  Agency,  Salem,  Maaa. 
J.  O.  XiAHOOVTR,  Optician,  48  Madison  St.,  Chicago,  ID. 
Jaxbb  W.  Qunm  ft  Ga,  934  Chestnut  8t,  Phlladdphla. 
W.  H.  WiXMSLKT.  931  Chestnut  Street,  Phlladelplda. 
FftXD.  WAOim,  41  West  Fifth  Street,  Cincinnati,  Ohio. 


Extra  Numbers. 

IT  is  our  purpose  to  issue  from  time  to 
time  extra  numbers,  oontainiug  either 
finely  illustrated  original  articles  or  repro- 
duotions  of  articles  which  haYe  appeared  in 
European  journals.  Each  of  the  numbers 
containing  these  artides  will  form  one  of  the 
regular  series  issued  to  subscribers;  each  one 
will  be  complete  in  itself,  and  a  fair  speci- 
men is  to  be  found  in  our  last  issue,  which 
contained  Bcy.  W.  H.  Dallinger's  paper  on 
septic  organisms,  illustrated  by  two  plates. 

Bnt  while,  to  our  regular  subscribers,  we 
make  no  extra  charge  for  these  numbers,  we 
cannot  afford  to  sell  them  singly  at  the  low 
rate  which  we  charge  for  ordinary  copies. 
Purchasers  of  single  copies  will  please  make 
a  note  of  this.  The  price  will  be  found 
marked  on  each  number.  Our  regular  sub- 
scribers will  receiYe  all  the  numbers  issued 
during  the  year  without  any  additional  pay- 
ment being  required. 


Ihs  Journal  ••  an  AdYortislng  Medium. 
An  adyertlBer  whoee  letter  can  be  examined  at  our 
oiBoe  wrltea  ua  aa  foUows:  **I  hsTe  reoelTcd  seTorsl 
lettora  of  Inquiry,  and  it  will  pleaee  you  to  know  that 
though  I  haTc  had  adTcrtleementa  in  other  joumala  also, 
*9erv  letter  of  Inquiry  refers  to  the  AiixnxoAir  JouBHAii 
ov  MzoBoaooFT.  This  certainly  demonstratea  the  Talne 
of  the  Journal  aa  an  adTertialng  medium." 

Another  Tery  extonelTC  adTcrtlser  ssys:  **We  haTe 
adTertised  in  soTeral  other  Jonrnale,  bnt  haye  obtained 
more  results  from  yours  than  f^om  aU  the  others  put 
together.** 


The  January  Number. 

THE  number  of  the  Ambbigan  Journaii 
OF  MiGBOSOOFY  for  Jauuaij,  1878,  is 
entirely  out  of  print,  and  we  can  no  longer 
supply  it  to  subscribers. 

We  wiU  gladly  pay  ten  cents  apiece  for 
dean  copies  of  the  Amebioan  Joubnaii  of 
MiOBOBOOFY  for  JanuarY,  1878. 


€mt»pnitntt. 

The  Editor  of  the  Amumoaii  Jourxai,  aw  Mnmoeoopt 
doeenot  hold  hlmeelf  reaponaiblefor  opbitone  or  OmIs 
stsfcedby  correspondente.  In  this  depurtment  we  se> 
oord  the  widest  liberty  oooalatent  with  proper  eomtssy. 

▲  Card  from  Mr.  Oundlach. 

Ei.  Am,  Jour,  Ifierofoqpy^In  the  Jane 
number  of  your  journal,  I  find  an  article  de- 
scribing a  new  corer-acfjustment  inyented  by 
me.  I  am  rather  surprised  to  see  that  this 
article  is,  with  a  few  alterations,  a  true  transU^ 
tlon  of  an  article  which  was  written  by  rae.  I 
hare  not  giTen  the  German  manosoript  of  it 
into  any  other  hands,  than  only  to  Mr. 
Schramm,  the  Secretary  of  the  Bansoh  &  Lomb 
Optical  Company,  for  translation,  and  after 
seyering  my  connection  with  the  said  company 
I  reoelTed  it  back  from  him,  when  he  wrote 
me  that  he  had  not  translated  it,  nor  a  psrt 
of  it. 

Also,  to  nobody  haTe  I  given  permission  to 
publish  the  article,  as  I  intended  to  do  so 
myself. 

The  latter  I  should  now  find  unneoesssiy,  if 
yon  would  have  the  kindness  to  issoe  in  the 
next  number  of  your  journal  this  letter,  and 
the  following  completion  to  the  said  article: 

"I  have  recently  made  a  farther  improfe- 
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ment  of  my  new  adjostment,  oonsisting  of  a 

contriTanoe  which  keeps  the  object  constantly 

in  focas  while  adjusting." 

Ebnst  Gundlaoh. 

Bodkister,  July  9,  1878. 

■  •  « 

[As  the  foregoing  contains  a  somewhat  seri- 
ous charge,  we  haye  deemed  it  bat  jast  to  pab- 
lish  Mr.  Schramm's  reply  at  the  same  time.— 
Ed.  Am.  J.  M.] 

Mr.  Schramm's  Boply. 

Ed,  Am.  Jour,  Microscopy —Remng  been 
pennilted,  by  your  kind  courtesy,  to  see  the 
proof  of  a  letter  or  card,  from  Mr.  Ernst  Ound- 
lacfa,  addressed  to  you,  relative  to  an  article 
deseriptire  of  a  new  cover-adjustment,  patented 
by  him  some  time  ago,  I  avail  myself  of  the 
privilege  which  you  kindly  accord  to  me  to 
offer  the  following  explanatory  remarks.  The 
article  in  question,  which  I  famished  you,  is 
not  a  translation,  in  the  usually  accepted  sense 
of  the  term,  of  any  article  written  by  Mr. 
Gandlach.  When  I  wrote  that  article,  the  one 
Mr.  Gundlaoh  refers  to  had  long  passed  out  of 
my  possession.  There  is,  however,  doubtless 
and  naturally  an  unavoidable  similarity  be- 
tween the  two  articles,  for  they  describe  the 
aame  object  and  state  the  same  views*  Mr. 
Qtmdlach's  views — which  he  imparted  to  me  at 
various  times  and  in  various  ways,  and  which 
I  accepted  and  hold  as  my  own.  I  may  also 
state  that  a  Tcry  large  portion  of  the  article 
may  be  found  in  the  patent  specifications  now 
on  file  in  Washington,  and  open  to  the  inspec- 
tion of  any  one.  These  specifications  were 
drawn  by  me  from  data  furnished  by  Mr. 
Gaodlach. 

I  am  not  aware  that  I  have  been  guilty  of 
any  moral  or  legal  offence  in  stating  these 
views  publicly,  nor  did  I  think  it  required  any 
•pedal  permission  to  publish  them,  being 
nnder  the  impression  that  the  acquisition  of 
the  patent  rights  of  the  invention  by  the 
Bausch  &  Lomb  Optical  Go.,  included  the 
privilege  of  bringing  the  article  manufactured 
under  such  patent,  to  the  notice  of  the  public 
in  the  moat  favorable  manner.  It  seems,  how- 
erer,  from  the  remarks  of  Mr.  Gandlach  and 
^m  his  advertisements,  that  he  either  ignores, 
or  has  forgotten  the  fact  that  he  no  longer 
owns  the  patent  nor  any  share  in  it 

G.   W.   SOBRAMM, 

Secretary  Bausch  &  Lomb  Optical  Co. 
New  York,  Sq4.  12,  1878. 


T&AN8A0TI0K8   OF  800IETIE8. 

NoTB.~It  will  afford  as  great  ploMore  to  pablUh  notes 
of  the  T^uaaotiont  of  any  of  our  ICloroaoopiQal  Booietlea. 
The  limited  apaoe  at  oar  oommaad  preoladea  the  in- 
aertiOD  of  lengthened  aoooauta  of  mere  baalneea  detaila. 
'  We  wish  it  alao  to  be  distinctly  understood  that  these 
'  reports  are  published  as  reoeived  from  the  Seoretarles 
of  the  different  Bodeties,  and  the  Journal  Is  not  to  be 
held  in  any  wise  responsible  for  any  statements  oon« 
tamed  therein. 

Bmn  Fimaeleco  Uleroseopleal  Soelety»— The 
regular  meeting  of  the  San  Francisco  Microscopical 
Society  was  held  Thursday  evening,  A.ug.  15,  Prof. 
Ashbumer,  in  the  regretted  absence  of  Mr.  Hyde, 
takbig  the  chair  for  the  evening.  As  visitors,  there 
were  present  Messrs.  G.  Wolcott  Brooks  and  S.  N. 
FeltoD,  and  Drs.  F.  A.  Holman  and  Jamas  P.  Whit- 
ney, of  San  Fraacisco;  Mr,  Samuel  Williams,  of 
Oakland;  and  Mr.  A.  T.  Moore,  from  Gold  water, 
Michigan. 

The  current  numbers  of  the  '*Qaarterly  Micro- 
scopical Joornal,"  **GineinQati  Medical  News," 
"American  Naturalist,"  "  Popular  Science  Monthly 
and  Sapplement,"  and  the  Aiubicait  Joubitai.  op 
MioBosooPT  were  added  to  the  library. 

Mr.  Glark  exhibited  slides  of  gold  washed  from 
the  sands  below  the  Ocean  House,  which  have  re- 
cently attracted  so  much  attention.  He  said  that 
the  particles  of  gold  were  of  a  peculiar  saucer- 
shape,  oval  in  outline,  with  an  average  long  diame- 
ter of  five  thousandths  of  an  inch,  and  an  average 
thickness  of  one  thousandth  of  an  inch.  The  small 
size  and  peculiar  shape  may  be  attributed  to  the 
long  distance  they  have  been  carried,  all  but  the 
most  buoyant  particles  being  left  behind  by  a  pro- 
cess of  gradual  segregation. 

Mr.  Glarke  also  spoke  briefiy  of  the  microscopic 
fossils— diatoms,  foraminifora,  serpulas,  porifers, 
minute  mullusca,  mellita  spines  and  plates,  and 
Crustacea— found  in  the  earths  obtained  by  boring 
to  great  depths,  near  the  mouth  of  the  Mississippi, 
by  Gapt.  Eads,  IT.  S.  A.  A  slide  was  shown;  also 
the  engravings  which  are  to  accompany  Prof.  £. 
W.  Hilgard*s  report  upon  these  fossils  in  the  Gov- 
ernment publication  relating  thereto. 

Mnoh  pleasure  was  given  by  the  presence  of  Mr. 
Allen  T.  Moore,  for  some  time  a  correspondent  with 
the  Society;  and  his  slides  of  arranged  diatoms, 
young  fish,  lignite  in  section,  Ohallenger  diatoms, 
and  double  stained  vegetable  sections,  were  esgerly 
examined. 

Dr.  J.  P.  Whitney  read  a  long  and  abstruse  paper 
on  "  The  Origin  of  Life,**  of  which  it  is  possible  to 
report  here  only  the  salient  points.  Starting  with 
the  diffused  cosmic  vapor,  he  showed  how,  by  its 
condensation,  suns  and  planets  were  formed,  and 
how  the  planets  gradually  reach  the  condition 
which  makes  life  possible.  The  question  then  is, 
whence  comes  this  life  ?  The  simplest  form  of  life 
we  know  Is  the  structureless  moner,  composed  of 
protoplasm.    Dr.  Whitney's  thesis  is  *  all 
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the  conBtitaenta  of  protopUflm,  hydrogen,  oxygen, 
nitrogen  and  carbon,  exist  both  in  the  air  and  in 
■ea  water,  they  are  tlunre  oombined  by  the  action 
of  lanlight,  forming  in  the  air  thoie  innnmerable 
germi  which  Tyndali  has  shown  to  there  exist,  and 
in  sea  water,  the  Bathybios— the  tme  Bathybins, 
for  whose  non-existence  there  is  only  negative  evi- 
dence.  The  difference  between  Dr.  Wliitney's 
views  and  those  held  by  most  evolationists,  Spen- 
cer, for  instance,  seems  to  be  that  instead  of  re- 
garding the  extremely  complex  compound,  proto- 
plasm, as  the  result  of  a  series,  long  in  number 
and  in  time,  of  organic  compounds  oombtniag  and 
recombining,  he  asserts  its  Immediate,  or  nearly 
immediate,  formation  from  its  elements  in  the  air 
and  sea  water.  Still  ftirther,  he  considers  the  pro- 
toplasmic life  thus  originated  to  be  the  germs  that 
OB  development  are  the  lowest  forms  of  life  we 
know,  whereas,  Spencer,  for  instance,  says:  **I 
conceive  that  the  moulding  of  such  organic  matter 
into  the  simplest  types,  must  have  commenced 
with  portions  of  protoplasm  more  minute,  more 
indefinite,  and  more  inconstant  in  their  characters 
than  the  lowest  rhiiopods,  less  distinguishable 
from  a  mere  fragment  of  albumen  than  even  the 
protogenes  of  Prof.  HaeokeL** 

It  must  have  been  a  long  time  in  this  gradual 
progress  of  life  before  there  were  reached  organ- 
isms of  such  complexity  as  is  implied  by  origin  and 
development  from  a  germ.  Dr.  Whitney  devoted 
his  paper  to  the  stating,  rather  than  the  substan- 
tiating of  his  thesis.  After  an  animated  discussion, 
the  Society  adjourned. 


Subscribers  who  have  a  surplus  of  interesting  mi- 
croscopic materiaL  or  oMects  in  any  department  of 
natund  scienccL  which  they  wish  to  exchange,  may 
announce  it.  without  chai^,  in  this  column.  The 
following  rules  must  be  observed:  L  The  privilege 
of  announcing  an  exchange  is  confined  to  suo- 
soribers.  8.  Ezoeahobb  only  will  be  admitted. 
Sales  must  be  relegated  to  the  advertising  de- 
partment. 8.  Each  exchange  will  be  limited  to 
three  lines,  and  must  be  legibly  written  on  a  separ- 
ate sUp  of  paper  (not  embodied  in  a  letter).  Be 
oarefu  about  the  address. 

Diabantlte,  a  newly  discovered  mineral,  and 
other  specimens,  in  exchange  for  good  cabinet 
specimens  from  other  localities.  A.  fi.  Eddy,  Box 
486,  New  Britain,  Ck>nn. 

Slides  of  moss  persitome  Funaria  hygrometrica. 
for  any  good  object  or  material;  also  slides  of  named 
diatoms  for  other  named  varieties.  Jos.  McKay, 
114  Liberty  street,  Troy,  N.  T. 

Three  Wenbam  compresSoriums  for  a  Oox's  self- 
centering  turn-table  complete.  Geo.  A.  Mitchell, 
Hanover,  N.  H. 

Marine  alg»,  diatoms  in  situ  on  alg»,  musol, 
hepotice.  ferns,  lichens«  lyoopodiaoes,  etc.,  in  ex- 
chanse  for  any  good  mounted  objects.  M.  A. 
Booth,  Longmeadow,  ICass. 

Living  specimens  of  Yolvox  globator  sent  for  a 
mounted  slide.    E.  W.  Holway,  Decorah,  Iowa. 


Wanted  for  a  choice  ooUeotion  of  mound  builder'i 
and  Indian  relics,  a  good  binocular  stand.  Addren 
Bev.  J.  D.  King,  Chatham,  Mass. 

Wanted,  a  good  miorosoope  stand,  binoenlsr  pre- 
ferred, in  exchange  for  pbotograpnio  lenses.  N. 
Taylor,  676  Broadway,  New  Tork. 

Wanted,  a  microscope,  objective,  or  accessory 
apparatus,  in  exchange  for  a  nrst-dass  guitar,  Wm. 
B.  Tilton's  patent;  cost  640.  H.  B.,  Box  852,  Wor- 
cester, Mass. 

Large  quantity  botanical  species  indlgenoas  to 
this  section,  well  preserved,  to  exchange  lor  itmikr 
of  other  sections  of  U.  S.  H.  F.  Jaeger,  455  Dnr- 
bom  Avenue,  Oiiicago,  HL 

First-class  injections  and  stainings  of  toogne, 
liver,  kidney,  bladder.  Intestine,  stomach  and  bnin 
of  rabbit,  and  kidney  of  pig,  in  exchange  for  veR«- 
table  stainings,  insects,  etc  J.  Eckstein,  Jr.,  186 
Broadway,  Cincinnati,  0. 

Spines  of  Euplectella  spedosa  (glass  sponge); 
also  globular  sand  ftinn  (mat  Salt  Lake,  for  other 
good  materiaL  J.  Oayler,  Bidgewood,  BergeD 
County,  N.  J.,  Box  104. 

Wanted,  a  good  M6Uer's  balsamed  proof  plate,  in 
exchange  for  a  Beck's  miorosoope  lamp.  H.  W&t- 
son,  81  Abom  street.  Providence,  B.  L 

Leaves  with  stellate  hairs,  including  the  beauU- 
ful  Croton  eleuthera,  from  the  Bahamas;  also  poly- 
paries  showing  reproductive  capsules,  mounted  or 
unmounted,  for  exchange.  0. 0.  Merriman,  Boeh- 
ester,  N.  Y. 

Slides  of  com  smut,  spicules,  and  lepidopten 
scales  of  various  kinds,  in  exehanse  for  other  weD 
mounted  objects;  transparent  ana  f6r  low  powen 

Preferred.  Arthur  Hobart,  Box  681,  Penn  Tin, 
ates  County,  N.T. 

Slides  of  human  lung  In  second  stage  of  dom- 
monla,for  other  pathological  specimens,  r.  W. 
Mercer,  M.  D.,  Southern  Hospital,  Anna,  BL 

Australian  diatoms  and  other  objeotik  unmount- 
ed, sent  for  varieties  of  insect  pests  in  their  stsfei; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  Sydney  Qibbons,  Mel- 
bourne, Victoria. 

Bole  skin  and  single  and  double  stainings  in  ex- 
change for  other  well  mounted  objeots,  anatomieil 
preferred.  John  Walker,  comer  Kighth  street  and 
TwelfUk  avenue,  Minneapolis,  Minn. 

Hamilton,  Up.  Held,  and  OarbonifiMrous  foisfls; 
also  eastern  minerals,  to  exchange  for  fossils,  mio- 
erals,  shells,  or  Indian  relics;  lists  of  duplicaiei  ind 
desiderata  sent  upon  application.  B.H.  Wrigbt, 
Penn  Tan,  K.  T. 

Wanted,  good  gatherings  of  Pleorosigma  togv- 
latum,  for  dUtoms,  good  dides;  will  give  mateiw 
or  casn.    Eugene  Mauler,  Travers,  Switaerlaod. 

For  exchange,  for  a  miorosoope,  a  small  engine 
lathe  (screw  cutting)  in  nice  omer,  costing  lUO' 
Address  Dr.  J.  H.  (converse.  West  Troy,  N.  i . 

Sections  of  mauaanita,  Calif,  laurel,  obappv^ 
Terba  lauta,  mountain  mahogany,  cedar,  etc.;  cop- 
per and  rilver  ores  horn  Comstock  lode,  opsqa^; 
and  rare  chemicals  for  polarlscope,  for  i^  ^ 
mounted  objects.  F.  H.  E^els,  M.D.,  Ttigm 
Nev. 

Magic  lantem,  nine  sUdes  (two  mechanical)  is 
complete  order,  in  exchanffc  for  good  oompoow' 
microscope.    T.  B.  Barwood,  Ilatbusb,  L.  I. 

Wanted,  microscope,  or  sdentUic  and  me^^ 
books  and  apparatus,  in  exchange  for  pno^f 
ress,  cost  $21,  with  or  without  type  and  matedal- 
.  P.  Burbank,  Salem,  Mass. 
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Vol  VOX  6lobator. 

BT   ALFRED   W.   BENNETT,    M.A.,   B  SO.,    FL.S. 


HE  organiBin  which 
we  are  about  to  de- 
floribe  has  long  been 
a  favorite  object 
for  observation  to 
miorosoopists,  not 
only  from  the  ex- 
traordinary beanty 
and  delicacy  of  its 
stractare,  bat  from 
the  remarkable  phe- 
nomenon which  it 
presents  of  a  mem- 
ber of  the  vegetable  kingdom  endowed  with 
a  power  of  motion  apparently  as  spontane- 
opsaa  that  possessed  by  any  organisms  be- 
longing to  the  animal  kingdom.  The  very 
location  of  the  Vahox  among  plants  has  in- 
deed been  challenged.  Like  many  others 
which  are  now  placed,  by  almost  universal 
consent,  among  the  lower  classes  of  Crypto- 
gams, it  was  held  by  the  distinguished  nat- 
uralist, Ehrenberg,  to  be  of  animal  nature. 
If,  however,  any  doubt  remained  as  to  its 
true  vegetable  character,  this  has  been  com- 
pletely set  at  rest  by  the  researches  of  Pro- 
fessor Ck>hn,*  who  has  only  quite  recently 

^"BeitrtgezarBiologie  der  PflaDzen,"  Vol.  I, 
heft  S,  1875. 


for  the  iirst  time  foUowed  out  completely 
the  various  stages  of  reproduction  of  this 
singular  organism.  In  no  English  work 
will  tb^  at  present  be  found  adequately  de- 
scribed, although  so  many  observers  had 
before  his  time  had  it  under  their  notice. 

The  Volvox  globcUor  IB  not  uncommon  in 
clear  pools  on  commons,  and  in  similar 
situations,  and  is  visible  to  the  naked  eye 
as  a  minute  pale-green  globule  rolling 
through  the  water,  passing  rapidly  across 
the  field  of  view  under  the  microscope,  its 
full  diameter  being  perhaps  one-fiftieth  of 
an  inch.  Under  the  microscope  it  is  seen 
that  the  rotatory  motion  is  caused  by  in- 
numerable fine  transparent  vibratile  cilia, 
with  which  the  surface  is  studded.  The 
appearance  presented  by  the  entire  body  is 
that  of  a  globular  transparent,  hollow  mem- 
branous sac,  through  which  these  cilia  pro- 
trude, and  studded  with  bright  green 
points,  while  in  the  interior  are  seen  a  small 
number  of  dense  green  globes.  In  the 
autumn  or  early  winter  these  internal 
globes  have  often  assumed  an  orange  color, 
giving  to  the  whole  globule  a  red  tinge. 
The  vibratile  cilia  already  described  are 
arranged  in  pairs,  each  pair  belonging  to  a 
separate  peripheral  corpuscle  or  celL  These 
peripheral  cells  contain  each  a  green  proto- 
plasm-body, varying  in  shape  according  to 
the  age  of  the  individual,  as  shown  in  Fig. 
2,  a,  b;  they  usually  contain  a  minute 
starch  granule,  a  reddish-brown  "eye- 
spot,"   analogous  to  that  of  swarm  cells 
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(zooBporeB)  and  of  the  FlageUaie  Infusoria, 
and  one  or  two  contraotUe  vaoaoles,  the 
cilia  being  borne  at  the  narrow  hyaline  end. 
Each  ie  sarronnded  by  a  gelatinous  envel- 
ope, whioh  is  pieroed  by  a  number  of  canals, 
all  lying  nearly  in  one  plane,  and  filled  by 
gre^n  or  colorless  extensions  of  the  proto- 
plasmic interior.  Since  the  canals  of  ad- 
joining cells  correspond,  the  corpuscles  ap- 
pear as  if  connected  together  by  a  network 
of  fine  reticulations.  The  outer  gelatinous 
wall  of  each  cell  is  also  perforated  by  two 
pores,  through  which  the  two  yibratile  cUia 
protrude  into  the  surrounding  water.  They 
constitute  a  single  peripheral  layer  enyel- 
oping  the  entire  organism,  corresponding 
to  the  plate  which  is  characteristic  of  many 


and  carries  on  an  independent  ezisteDoe 
within  the  cavity  of  the  mother  cdony, 
each  of  its  cells  developing  a  pair  of  ciliA; 
finally  it  escapes  from  its  confinement  in 
the  mother  colony  into  the  surronndiDg 
water.  The  normal  number  of  partheno- 
gonidia  which  thus  develop  into  colonies 
within  the  mother  colony  is  eight,  corres- 
ponding to  the  eight  cells  into  which  each  of 
them  breaks  up  on  its  third  segmentatioiL 
The  young  colonies  complete  their  growth 
in  a  few  days,  attaining  a  diameter  of  from 
00.10  to  00.15  mm.,  and  have  by  this  time 
absorbed  the  greater  part  of  the  ohlorophyl 
and  starch  of  the  mother  colony. 

The  sexual  reproductive  cells,  male  and 
female,  are  very  few  in  proportion  to  the 


Ohroococcaoe»;  each  one  by  itself  would  be  |  sterile  cells.    While  the  non*aexual  repro- 


undistinguishable  from  an  ordinary  swarm 
cell  of  many  filamentous  Algao,  or  from  the 
entire  individual  of  Chlamydocoocus  or  Plett- 
roooooua  in  its  motile  stage.  They  have, 
however,  so  far  as  is  known,  no  reproduc- 
tive function,  and  in  this  respect  stand 
almost  alone  among  cells  endowed  with  a 
spontaneous  power  of  motion. 

Besides  these  non-reproductive  or  sterile 
cells,  there  are  in  each  Vclvox  colony  three 
kinds  of  reproductive  cells— non-sexual 
(neuter),  male,  and  female.  The  neuter 
reproductive  cells,  or  parthenogonidia,  as 
Oohn  terms  them,  are  similar  in  structure 
to  the  sterile  ceUs,  but  two  or  three  times 
their  size,  i.  0.  from  .006  to  .009  mm.  in 
diameter.  Very  early  in  the  development 
of  the  young  colony  they  begin  to  multi- 
ply by  bipartition,  and  all  the  cells  in  the 


duction  by  parthenogonidia  takes  place  dm- 
ing  the  whole  year,  the  sexual  cells  are  ap- 
parently formed  only  in  the  autumn.  The 
two  kinds  are  found  either  in  the  ssme  or 
in  different  colonies,  establishing  the  daari- 
fication  of  the  genus  into  monosdous  and 
dioecious  sub-species,  as  first  pointed  out  by 
Oohn.  Fig.  1  represents  a  monoecious  ool- 
ony.  The  two  modes  of  reproduction  do 
not  take  place  simultaneously  in  the  same 
colony,  the  sexual  generation  forming  the 
dose  of  a  longer  or  shorter  series  of  non- 
sexual generations.  Volvox  presents,  in 
fact,  one  of  the  earliest  instances  in  the 
ascending  series  of  the  phenomenon  known 
as  alternation  of  generations,  which  attains 
its  highest  development  in  plants  in  the 
Vascular  Ciyptogams.  The  female  cells 
(gynogonidia  of  Gohn)  are  at  first  undis- 


same  colony  or  sphere  are  usually  at  one ;  tinguishable  from  the  parthenogonidia,  but 


time  in  the  same  stage  of  development. 
This  division  has  been  followed  by  Oohn 
through  four  stages,  as  shown  in  Fig.  3, 
a-e,  the  fourth  stage  consisting  of  sixteen 
cells,  beyond  which  he  was  unable  to  trace 
it,  owing  to  the  difficulty  of  the  observa- 
tion. At  this  stage  it  is  described  as  hav- 
ing somewhat  the  form  of  a  blackberry, 
each  segment  possessing  a  single  chlorophyl- 
granule  containing  starch.  The  young  col- 
ony is  surrounded  by  a  transparent  mem- 
brane, which  it  at  length  breaks  through. 


are  much  more  numerous.  On  their  fiist 
appearance  they  are  about  three  times  the 
size  of  the  sterile  cells;  their  protoplasm 
body  increases  rapidly,  and  becomes  of  a 
dark  green  color  from  abundance  of  chlor- 
ophyl.  They  have  at  first  a  frothy  i^pear- 
ance  (Fig.  1,  b)  from  the  formation  of  vaoa- 
oles,  but  afterward  appear  to  be  filled  with 
protoplasm;  and  they  are  now  at  once  dis- 
tinguishable from  the  parthenogonidia  bj 
their  never  dividing.  They  soon  become 
fiask-shaped  (Fig.  1,  6*),  their  narrow  end 


JOURNAL  OP  MICROSCOPY. 


219 


toaohiog  the  periphery  of  the  sphere,  and 
the  krger  end  hanging  free  into  the  cavity. 
When  ready  for  impregnation  they  ronnd 
themaelTes  off  into  a  spherioal  form  (Fig. 
1,  b*)f  and  may  then  be  designated 
oospheres,  each  being  enveloped  in  a  gela- 
tinons  membrane  or  oogonium.  The  male 
oeUs,  or  androgonidia,  present  at  first  a  still 
closer  resemblanoe  to  the  parthenogonidia, 
linoe,  when  they  have  attained  about  three 
times  the  size  of  the  sterile  cells,  they  begin 
to  divide;  bnt  they  are  of  a  lighter  color, 
from  containing  a  smaller  quantity  of  chlor- 
ophyL  The  divisions  also  take  place  only 
in  two  instead  of  in  three  directions,  thus 
developing,  not  into  a  sphere,  but  into  a 
plate  of  cells.  They  ultimately  resolve 
themselves  into  a  bundle  of  naked  primor- 
dial cells  (Fig.  1,  a),  eaoh  consisting  of  a 
thicker  but  elongated  body,  in  which  the 
chlorophyl  has  been  transformed  into  a  red- 
dish-yellow pigment,  and  of  a  long  color- 
leas  beak,  to  the  base  of  which  are  attached 
two  very  long  vibratile  cilia,  and  where  also 
is  a  red  corpuscle  or  eye-spot  (see  Figs.  4, 
5,  6).  The  whole  androgonidium  may  now 
be  considered  as  an  antheridium  inclosed  in 
a  gelatinous  envelope,  each  of  the  naked 
protoplasmic  bodies  being  a  motile  anthero- 
zoid  or  spermatossoid.  About  the  same 
time  that  the  gynogonidia  have  matured 
into  oogonia,  and  their  protoplasmic  con- 
tents into  oospheres,  the  movements  of  the 
vibratile  cilia  attached  to  the  antherozoids 
begin  to  set  the  whole  antheridium  in  mo- 
tion, in  the  positions  indicated  in  Fig.  1, 
a,  €fl;  the  antheridium  soon  breaks  up,  and 
the  separate  antherozoids  are  seen  in  rapid 
independent  motion  within  the  gelatinous 
envelope  of  the  antheridium  (Fig.  1,  a^], 
which  they  ultimately  break  through,  and 
then  move  about  rapidly  in  all  directions 
within  the  cavity  of  the  mother  colony. 
Their  movements  are  described  by  Cobn  as 
being  remarkably  beautiful,  the  constant 
onrvings  of  the  elongated  neck  of  the  an- 
therozoid  being  compared  by  him  to  those 
of  the  neck  of  a  swan.  They  assemble  in 
htfge  numbers  round  the  oogonia,  and  some 
of  tiiem  finally   penetrate   through    their 


gelatinous  envelopes  (Fig.  1,  b*.  Fig.  7)» 
and  coalesce  with  their  protoplasmic  con- 
tents or  ooepheres.  The  fertilized  oo^here 
is  now  an  oospore,  and  develops  a  new 
cell  wall,  the  epispore,  which  is  at  first 
smooth,  but  afterward  covered  with  conical 
elevations,  giving  a  section  of  it  a  stellate 
appearance  (Fig.  8).  A  second  perfectly 
smooth  membrane,  the  endospore,  is  subse- 
quentiy  formed  within  the  first.  The  chlor- 
ophyl gradually  disappears,  and  is  replaced 
by  an  orange-red  pigment  dissolved  in  oil, 
so  that  the  mature  oospore,  while  still  in- 
closed within  the  mother  colony,  is  of  a 
bright  red  color,  giving  the  red  tinge  which 
Volvox  often  presents,  even  to  the  naked 
eye,  at  certain  periods  of  the  year.  Indi- 
viduals containing  oospores  still  enveloped 
in  their  spiny  coatings  were  described  by 
Ehrenberg  as  a  distinct  species,  under  the 
name  of  V,  sieilaiua.  The  number  of  sexual 
reproductive  cells  in  a  colony  of  Volvox 
varies  greatiy;  Oohn  has  observed  five  or 
more  male  and  about  forty  female  cells. 

Soon  after  the  oospore  reaches  maturity,, 
the  mother  colony  breaks  up,  single  cells 
escaping  from  the  combination  and  swim- 
ming about  freely  in  the  water;  their  fur- 
ther history  is  unknown;  while  the  oospores 
fall  to  the  bottom  and  there  hibernate. 
Their  further  development  has  only  been 
observed  by  Cienkowski,  who  states  that 
the  contents  of  eaoh  spore  break  up  into 
eight  spheres  which  ultimately  swarm  out. 

Ehrenberg  described  two  species  of  Vol- 
vox—  V,  globaior  and  V,  siellatus — both  of 
which  he  considered  to  be  infusorial  ani- 
malcules. These  have  been  determined  by 
Ck>hn  to  be  different  stages  of  the  same 
species,  the  former  in  its  parthenogenetic, 
the  latter  in  its  sexually  reproductive  con- 
dition; Ehrenberg's  Sphcerosira  volvox  is 
also  another  form  of  the  same  species.  His 
Volvox  aureus  and  Stein's  F.  minor  are  con- 
sidered by  Oohn  to  form  a  distinct  sub- 
species of  F.  globator^  differing  from  the 
typical  form  in  the  colonies  being  of  a 
smaller  size,  and  dioecious  instead  of 
monoecious,  and  in  the  epispore  of  the 
oospore  being  smooth.    The  mode  of  fer- 
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tilization  of  the  latter  form  hu  not  yet 
been  directly  observed.  The  genns  is  ooe- 
mopolitan,  haying  been  found  thronghont 
Enrope,  in  North  Africa,  India  and  North 
America. 

The  old  family  of  YoWooinesB,  whioh  in- 
cluded the  genera  Voivox,  Eudorina^  Pan- 
dorinot  Ghnium  and  Stephanotphcera,  is 
placed  by  Sachs,  in  the  Fourth  edition  of 
his  ''Lehrbuoh,"  under  the  Zygospores, 
and  in  the  section  characterized  by  the  con- 
jugation of  zoogonidia  (swarm-spores  or 
zoospores).  It  is  eyident,  however,  that  the 
family,  as  so  constituted,  cannot  be  main- 
tained, and  Bostaflndri's  classification  must 
be  accepted  as  preferable,  retaining  those 
genera  which  exhibit  the  conjugation  oi 
swarm-spores  as  a  family  of  Zygosporesd, 
under  the  name  of  Pandorine8B,  while  the 
true  YolvocinesB  are  placed  in  the  class  of 
Oosporeee,*  in  which  the  process  of  im- 
pregnation consists  in  the  coalescence  of 
one  or  more  minute  spontaneously  motile 
antherozoids,  which  escape  from  an  anther- 
idium,  with  a  comparatively  large  oosphere 
contained  in  an  oogonium.  The  process  in- 
deed bears  a  very  close  analogy  to  the  mode 
of  fertilization  in  one  of  the  highest  fami- 
lies of  OosporesB,  the  FuoacesB.  The  family 
Yolvocineffi,  as  thus  constituted,  includes  at 
present  only  the  two  genera  Volvox  and  Eu- 
dorina.  The  structure  and  developmental 
history  of  the  latter  have  been  described  by 
Onrter.t 

EXFULNATIOK  OF    PliATS. 

Fig.  1.  A  monoecioas  colony  of  Voivox  globcUor, 
a,  a2,  aSf  antheridia;  b,  &2,  gynogonidia;  &3,  54, 
oospheres. 

Fig.  2.  Ciliated  peripheral  oells. 

Fig.  S.  a-e,  Parthenogonidia  in  anocessive  stagei 
of  diyisioD. 

Fig.  4.  Complete  antheridiam. 

Figs.  5  and  6.  Antherozoids. 

Fig.  7.  Oosphere  containiDg  antherozoids  (see 
also  Fig.  1,  &4). 

Fig.  8.  FertUized  oosphere. 
All  the  fignres  highly  magnified. 


*Thii  is  the  course  followed  in  MoNab*B  recent 
olasB-book  of  botanical  classification. 

t**AnnalB  of  Natural  History,"  Third  Series,  Vol. 
II.  1858,  p.  287. 


A  Few  Remarks  on  Insect  Dissection. 

Paper  read  before  the  Qaekett  Bf  ioroscopical  CInb, 
Jao.  25, 1878,  by  T.  Charters  White,  Jf.  B.  G.  S., 
F.  R. M.S.,  etc 

PERHAPS  no  field  of  mioroBOopioal  re- 
search teems  with  richer  yeiiiB  of  in- 
terest and  instmotion  than  that  npon  which 
I  have  yentored  to  intrude  this  eyeoing, 
but  feeling  so  deeply  interested  in  it  myself, 
I  may  be  pardoned  if,  in  the  absence  of 
others  better  qualified,  I  endeayor  to  throw 
ont  a  few  soggestions  that  wiU  be  of  sssiBi- 
anoe  to  those  amongst  us,  who,  taking  ap 
the  scattered  dews  of  my  short  paper,  may 
work  them  into  a  fabric  of  surpassiiig 
pleasare. 

The  lengthening  days  of  early  spring 
already  inyite  oar  attention  to  the  resiir- 
rectionof  animal  and  yegetable  life,  and, 
like  good  generals,  preparing  for  a  cam- 
paign, we  should  begin  to  lay  our  plans  for 
future  work  during  the  coming  year. 

With  the  adyent  of  our  summer  ezoor- 
sions  many  opportunities  will  be  afforded 
us  for  leaying  the  busy  throng,  and  ex- 
changing its  bustle  for  a  few  short  contacts 
with  nature  in  her  loyeliest  aspects;  and 
while  many  of  our  members  will  find  a  re- 
yiyal  of  old  delights  in  the  capture  of 
CkmochUus  and  Volvox^  there  may  be  others 
who,  like  myself,  see  in  their  reyolutions, 
beautiful  as  they  are,  only  the  same  mono- 
tonous rolling  as  we  haye  eyer  witneased, 
and  would  rather  behold  something  of  that 
wondrous  eyolution  manifested  in  the  de- 
yelopment  of  the  yarious  forms  of  insect 
life,  so  abundant  in  the  early  months  of  the 
year;  and  which  may  be  compared  to  sim- 
ple experiments  in  biological  science,  ready- 
made  to  the  hands  of  the  diligent  students 
who  will  take  the  trouble  to  look  for  them. 

Of  all  anatomical  studies^  that  which 
treats  of  the  comparison  of  a  particolar 
organ  in  one  animal,  with  its  homologae  in 
another,  yields  the  most  untiring  pleasare 
to  those  engaged  in  them.  The  study  of 
comparatiye  anatomy  is  inexhaustible  in  its 
interest,  and  many  amongst  us  would  take 
it  up  but  for  a  mistaken  notion  which  pre- 
yails,  and  leads  many  to  suppose  that  all 
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stadies  haying  anatomj  for  their  basis 
should,  by  reason  of  their  nature,  be  rele- 
gated to  the  region  of  the  medical  theatre 
and  the  disseoting  room;  that  none  but 
"doctors,"  eepeoially  educated  for  such  re- 
learcbes,  are  capable  of  mastering  the  dif- 
ficulties of  their  details;  but  that  feeling  is 
a  mistake,  and  the  sooner  it  is  dissipated 
the  sooner  will  the  dear  light  and  joy  of  a 
new  field  of  investigation  be  opened  up  for 
yonr  delectation. 

With  these  few  words  of  encouragement, 
I  will  proceed  to  say  something  relative  to 
the  practical  carrying  out  of  the  subject 
under  consideration. 

Three  things  will  be  found  necessary,  viz., 
magnifying  power,  good  light  and  ipstru- 
ments,  and  we  will  treat  of  these  iu  this  order : 

All  who  have  seen  the  dissections  made 
by  our  Mend  and  fellow  member,  Mr.  W. 
T.  Loy,  must  have  admired  the'  skill  and 
neatness  with  which  they  were  done,  and 
could  onlj  regret  that  he  had  not  in  many 
more  instances  carried  them  on  to  the  isola- 
tion of  the  separate  organs  of  each  insect, 
for  no  member  seems  to  possess  greater 
operative  delicacy  than  he.  By  his  kind- 
ness I  had  an  opportunity  of  inspecting  a 
very  ingenious  method  of  adapting  his  mag- 
nifying power  to  his  work,  which  I  should 
like  to  describe  to  yon,  although  I  have  not 
bis  permission  for  so  doing;  it  struck  me  by 
its  simplicity,  as  well  as  by  its  efficacy,  and 
therefore  I  trust  I  may  be  allowed  to  men- 
tion it  without  incurring  the  character  of 
revealing  any  private  affair.  It  consists  of 
a  heavy  metal  foot,  into  which  an  upright 
iron  rod  is  fixed— round  this  rod  is  ooOed 
one  end  of  a  stout  wire,  the  other  end  of 
the  wire  being  bent  into  a  ring  to  hold  a 
watchmaker's  eye-glass;  Uiis  arrangepent, 
by  pressing  the  head  down,  f ocusses  the 
lens  upon  the  work,  while  both  hands  are 
at  Uberty,  and  when  I  tell  you  that  all  these 
beautiful  dissections  of  his  were  accom- 
plished by  such  a  contrivance,  it  will  be 
Bufiiciently  recommended  to  your  use,  even 
if  we  leave  out  of  consideration  its  compar- 
atiye  cheapness,  compared  with  other  op- 
tical arrangements. 


The  dissecting  microscope  I  made  for  my 
own  use  some  years  ago  is  more  complete 
than  that  I  have  just  described,  and  would, 
if  made  by  an  instrument  maker,  be  more 
expensive  than  that  of  Mr.  Loy.  It  con- 
sists of  a  rod  sliding  within  a  tube,  and 
made  to  stop  at  any  elevation  by  a  flat 
spring  attached  to  it  and  pressing  against 
the  inside  of  the  tube.  The  tube  screws 
into  a  hole  in  the  dissecting  table,  and  the 
upper  end  of  the  rod  is  made  small  enough 
to  be  inserted  into  the  hole  in  the  handle 
of  the  ordinary  three-glass  pocket  lens;  by 
this  means  each  of  the  three  lenses  may  be 
used  as  occasion  requires,  and  brought  to 
bear  on  the  subject.  The  lower  power  mi- 
croscopical objectives,  such  as  the  1  inch, 
U  inch,  and  2  inch,  may  also  be  used,  being 
supported  in  such  an  arrangement  as  that 
first  described,  but  far  better  results  will  be 
attained  by  the  use  of  an  erecting  glass  in 
the  tube  of  your  microscope,  because  that 
affords  a  ready  method  of  varying  your 
magnifying  power,  and  adapting  it  to  the 
dimensions  of  the  work  under  dissection, 
and  rendering  what  would  be  otherwise  very 
difficult  a  simple  matter  of  steadiness  of  the 
hand. 

Our  next  consideration  must  be  in  the 
direction  of  a  good  light,  and  this,  with 
some  dissectors,  is  so  important  that  it  oc- 
cupies a  priority  over  magnifying  powers; 
but,  however  much  we  may  differ  from 
them  in  this  point,  there  cannot  be  a  doubt 
about  this  operating  as  a  most  important 
factor  if  we  would  get  good  results;  and 
although  a  successful  dissection  may  be 
made  with  a  full  light  condensed  on  your 
work,  yet  better  will  be  obtained  by  your 
light  being  supplemented  by  the  magnify- 
ing power.  The  plan  I  have  adopted  lor 
this  is  inexpensive  and  simple — a  Florence 
oil  flask  is  well  cleansed  and  filled  with 
water,  then  securely  corked  and  waxed  to 
prevent  leakage.  It  is  then  supported  lon- 
gitudinally by  a  tube  which  grasps  its  neck, 
the  tube  itself  being  supported  on  an  arm 
held  on  a  heavy  foot;  this  gives  the  power 
of  adjusting  the  focus  of  its  rays  upon  your 
dissection  to  any  extent  yon  may  deem  de> 
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sirable,  while  should  a  fracture  of   your 
flask  ooour  it  is  easily  and  cheaply  replaced. 

The  morning  light  is  better  than  any 
other,  the  horizontal  rays  falling  more 
agreeably  on  your  work  than  the  vertical 
rays  from  a  lamp  at  night,  and  in  the  morn- 
ing the  hand  is  steadier  for  the  work.  An 
advantage  is  gained  sometimes  in  dissecting 
by  transmitted  light,  especially  if  you  can 
impart  a  blue  tone  to  it;  at  other  times 
greater  advantage  is  attained  by  dissecting 
by  reflected  light,  and  on  a  black  ground. 
As  an  aid,  I  would  also  recommend  that 
your  subject  should  be  stained  by  carmine 
or  logwood  before  dissecting. 

The  instruments  necessary  for  insect  dis- 
section are  not  expensive,  and  may  nearly 
all  be  prepared  at  home;  but  one  essen- 
tially useful  is  a  pair  of  small  spring  scis- 
sors. These  cannot  be  dispensed  with,  nor 
can  a  firm  but  fine  pair  of  forceps,  for  before 
you  can  reach  the  internal  organs  of  an 
insect  it  is  necessary  to  remove  the  external 
chitinous  integument,  and  in  some  oases 
this  is  so  hard  that,  in  the  case  of  the  stag 
beetle,  a  pair  of  wire  nippers  will  not  be 
too  strong  for  this  purpose.  The  cutting 
instruments,  the  scalpels,  in  fact,  may  be 
formed  out  of  needles  set  flrmly  in  wooden 
handles.  They  may  be  of  difierent  widths 
and  of  various  curves — such  a  needle  ground 
flat  and  sharpened  makes  an  excellent 
knife,  while  some  of  the  needles  may  be 
blunt  and  slightly  bent,  for  the  purpose  of 
holding  the  different  parts  down  while  they 
are  cut,  or  of  separating  the  organs  from  the 
entangling  mass  of  tracheas,  with  which 
they  are  bound  to  the  adjacent  structures. 

Another  useful  auxiliary  will  be  found  in 
the  fluid  under  which  you  must  ahrays 
carry  out  your  dissection,  by  increasing  the 
density  with  glycerine,  and  varying  it,  ac- 
cording to  circumstances;  it  may  be  made 
to  support  and  hold  out  of  the  way  delicate 
structures  that  would  be  liable  to  injury,  or 
impede  the  progress  of  dissection  during 
the  operation. 

The  other  implements  necessary   are  a  subjacent  visceral    organs,    but    will 
small  square  of  entomological  cork,  loaded  them  all  in  situ.    Having  noticed  their  re- 
by  insertion  in  a  plate  of  sheet  lead,  to .  lations  one  to  the  other,  proceed  to  isolate 


which  your  subject  may  be  fixed.  A  glass 
trough,  about  1  inch  in  depth,  or  even  less 
for  some  cases,  is  better  than  any  other  I 
have  tried. 

Now  I  do  not,  in  this  short  paper,  pre- 
tend to  give  you  anything  more  than  the 
modus  operandi  I  have  found  useful  to  my- 
self. I  know  there  are  others  here  who  may 
have  further  information  to  impart  relatiTe 
to  their  procedure,  and  to  those  these  few 
remarks  may  serve  as  the  text  for  the  sub- 
sequent discussion. 

In  preparing  an  insect  for  dissection,  if 
you  intend  to  examine  merely  the  internal 
organs,  it  is  better  to  remove  all  the  exter- 
nal organs,  as  the  legs,  antennsd,  etc.,  of 
course  prenously  killing  the  insect  with 
chloroform.  Then  the  plan  usually  recom- 
mended is  to  pin  the  subject  on  the  loaded 
cork,  and  place  it  in  the  trough  under 
water.  Now  this  plan  is  very  well  in  some 
cases,  but  I  prefer  another,  which  I  can 
recommend  as  being  far  more  efficacions, 
and  that  is,  while  your  insect  is  dry,  drop 
upon  the  part  you  intend  to  fix  it  by,  some 
melted  wax  and  Canada  balsam,  the  same 
composition  that  I  have  before  recom- 
mended to  be  used  as  a  cement  for  cells  in 
dry  mounting,  only  in  this  case  you  have  to 
add  a  little  more  Canada  balsam.  Yon 
may  then  drop  some  more  on  your  loaded 
cork,  and  stick  your  subject  on  it.  There  is 
an  advantage  about  this,  which  the  simple 
pinning  will  not  afford,  and  that  is  you  may 
dissect  your  subject  to  the  last  piece  with- 
out dragging  it  off  the  cork,  which  very 
often  occurs  through  the  pins  on  the  sub- 
ject giving  way. 

Now,  having  fixed  your  subject,  insert  the 
point  of  your  scissors  between  any  of  the 
abdominal  segments  at  the  junction  of  the 
tergal  with  the  sternal  surfaces,  and  care- 
fully slit  up  the  integument;  repeat  the  pro- 
cess on  the  opposite  side  of  the  body,  and 
then  raise  it  by  holding  it  with  the  forceps 
and  clearing  away  its  attachments  with  the 
needle,  you  will  then  not  disturb  any  of  the 
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them  by  clearing  away  all  the  iraoheal  ai- 
iaohmeiite  with  two  needles— «  blunt  one 
«nd  a  sharp  one— and  if  done  with  a  steady 
hand  and  a  keen  look  ont,  no  very  great 
diffionlty  will  be  experienced  in  nnxayeling 
what  before  aeemed  a  tangled  labyrinth. 
It  is  sometimes  a  good  plan,  after  remo^ng 
the  integnment  from  the  sternal  surface,  to 
place  your  snbject  in  glycerine  and  water, 
and  to  leave  it  for  twenty-fonr  hours;  but 
in  this  matter  I  would  leave  the  matter  to 
e?ery  man's  own  judgment,  for  sometimes  I 
have  found  very  good  resoUs  arise  from  the 
simple  dissection  under  plain  water.  We 
must  bear  in  mind  that  we  are  working  on 
tiflsaes  of  great  delicacy,  and  will  do  well  to 
observe  two  precautions.  Your  instruments 
most  be  perfectly  free  from  roughness, 
either  arising  from  patches  of  rust  or  burrs 
left  after  sharpening.  I  have  often  experi- 
enced great  annoyance  after  making  a  deli- 
cate dissection  that  has  consumed  perhaps  a 
couple  of  hours,  and  have  taken  up  a  flat- 
tened needle  to  it,  and  not  detected  some 
roughened  spot  till  it  has  caught  some  of 
the  line  fibres  of  my  work,  and  then  all  was 
a  hopeless  mass  of  entanglement.  Again, 
in  dissecting  out  the  nervous  distribution  in 
insects,  the  nerves  will  be  found  very  fra- 
gile, and  will  scarcely  bear  the  strain  put 
upon  them  in  clearing  them  from  the  sur- 
rounding tissue;  but  the  addition  of  a  little 
alcohol  to  the  fluid  under  which  they  are 
being  disseoted  will  harden  them,  and  so 
prevent  their  rupture.  This  I  have  found  a 
yery  useful  agent  in  carrying  out  dissection; 
it  comes  in  in  all  cases  most  advantageously, 
enabling  you  to  isolate  many  organs,  that 
without  its  aid  would  collapse  and  become, 
to  coin  a  phrase,  a  mass  of  inextricability. 

The  medium  I  have  generally  found  most 
suitable  for  mounting  specimens  of  insect 
dinnoctioii  in  has  been  glycerine.  Nothing 
has  shown  them  up  to  greater  advantage, 
and  I  should  recommend  that  in  preference 
to  anything  else,  as  it  maintains  their  trans- 
parency^  while  other  preservative  fluids 
make  them  dense  and  discoloredt 

With  these  few  remarks  I  must  dose  this 
short  piqper,  hoping  it  may  induce  some  one 


to  take  up  this  subject,  and  not  only  pro- 
duce pleasure  in  themselves,  but  also  add  to 
our  knowledge  in  this  interesting  branch  of 

biology. 

•  ♦  • 

Prof.  Abbe  on  the  Defining  and  Resolv- 
ing Powers  of  tlie  Microscope. 

WE  have,  in  a  former  article,  given  a 
synopsis  of  Prof.  Abba's  views  in 
regard  to  angle  of  aperture,  and  in  accord- 
ance with  an  intimation  we  then  expressed, 
we  now  give,  from  the  same  series  of  arti- 
cles, the  substance  of  his  conclusions  in  re- 
gard to  the  philosophy  of  the  defining  and 
resolving  powers  of  the  instrument  Aa 
in  the  former  case,  we  translate  his  own 
words: 

"The  distinction  between  the  power  of 
definition  and  that  of  resoluHont  so  long  re- 
cognized, receives,  from  the  facts  and 
proofs  which  have  been  detailed  in  these 
articles,  a  much  larger  meaning  than  was 
attributed  to  it  before  these  reasons  were 
known. 

"From  these  facts,  it  results  that  the 
microscopic  image  (leaving  out  two  excep- 
tional cases  of  a  similar  character)  consists 
of  two  superposed  images,  distinct  both  in 
origin  and  in  character,  and  which  may 
even  be  separated  from  each  other  and  ex- 
amined apart.  One  of  these  is  a  tiegative 
image,  in  which  the  different  parts  of  an 
object  are  reproduced  geometrically,  by 
reason  of  an  unequal  emergence  of  the 
light;  this  unequal  emergence  being  caused 
by  the  differences  in  the  mass  of  the  object^ 
which  affect  in  varying  degrees  the  trans- 
mission of  the  incident  luminous  rays. 
This  image  may,  for  brevity's  sake,  be 
called  the  'absorption  image/  because  a 
partial  absorption  of  the  light  causes  the 
difference  in  quantity  of  the  emergent  rays. 
It  is  the  main  ^tor  of  the '  defining '  power, 
the  value  of  which  is  determined  by  the  de- 
gree of  exactness  with  which  the  direct 
incident  light  is  gathered  into  a  perfect 
focus;  this  being  the  condition  under  which 
this  dass  of  images  is  formed.  It  is,  there- 
fore, always  the  direct  light— that  which 
comes  from  the  iUominating  source — ^which 
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deflneSf  no  matter  what  be  the  direction  by 
wMoh  it  reaohes  the  objeotive,  or,  in  other 
words,  whatever  may  be  the  part  of  the 
front  of  the  objectite  whioh  receiyea  it, 
whether  central  or  marginal. 

*'Bat  independently  of  this  absorption 
image,  all  the  parts  whioh  make  np  the 
iaternal  straotore  of  an  object  will  be  found 
to  be  reprodnoed  a  second  time,  thongh 
now  as  a  poaiUve  image,  becanse  these  parts 
appear  as  if  they  were  self-luminoos,  by 
reason  of  the  difiraotion  phenomena  of 
which  they  are  the  oaose.  This  second 
image,  which  may  be  called  the  '  diffraction 
image^*  consists,  to  speak  exactly,  of  as 
many  partial  images  as  there  are  separate 
diffraction  rays  whioh  enter  the  objective, 
since  each  of  them  prodnces  a  positive  im- 
age, as  was  shown  by  the  experiments  here- 
tofore detailed.  As,  however,  these  partial 
images  have,  separately,  no  valne,  and  the 
details  of  the  object  are  only  made  apparent 
when  two  or  more  are  nnited,  this  total 
effeet  (that  is  to  say,  their  fasion  into  one 
image)  is  what  most  be  practically  regarded 
as  the  important  factor,  making  one  proper 
diffraction  image.  Bat  this  Miffraction 
image '  is  manifestly  the  significant  factor 
in  the  microscope's  power  of  'resolution,* 
whioh  means  its  abiUty  to  differentiate  and 
separate.  Its  development,  then,  depends 
first  and  chiefly  npon  the  angalar  apertare, 
as  far  as  this  alone  determines,  according 
to  the  laws  we  have  enandated,  the  limits 
of  its  possible  efficiency.  Bat  its  real  and 
practical  valae  depends  at  the  same  time 
apon  the  accuracy  with  which  the  partial 
images  coincide  which  answer  to  the  differ- 
ent rays  of  diffraction;  for  it  is  only  by  this 
last  act  that  we  got  a  visible  presentation  of 
the  details  whioh  indicate  the  positive  exist- 
ence of  the  elements  of  a  structure.  There- 
fore, finally,  since  these  isolated  rays, 
whose  focal  reunion  is  the  necessary  condi- 
tion of  the  formation  of  true  difliraction 
images,  occupy  different  points  in  the  open- 
ing of  the  objective  and  are  constantly 
changing  position,  according  to  the  char- 
acter of  the  object  and  the  method  of  illu- 
mination, it  is  evident  that  in  no  case  is 


there  a  possibility  of  a  perfect  fasion  of  the 
different  difiraotion  images,  and  an  exact 
superposition  of  the  resulting  and  principal 
'diffraction  image'  npon  the  'absorption 
image,'  exe^  when  the  ohjecUve  is  unifomd\f 
freed  from  ali  epherioal  aberration  throughout 
I  the  whole  extent  and  sutfaoe  of  its  opening" 


•  ♦  • 


On  a  Method  of  Mounting  Whole  Insects 
Without  Pressure  for  the  Binocular 
Microscope. 

BT  8TAKZFOBTH  OSKER. 

MINUTE  Hymenoptera  (Ichneumonids, 
Ohalcididsd,  FroctotrapidsB,  etc.),  re- 
quire little  manipulation  to  render  them  fit 
for  mounting  in  Oanada  balsam,  and  they 
are  easily  collected.  I  have  oaptoied 
numerous  species  in  Oeylon  by  sweeping 
the  grass  with  a  small  bag  net,  about  8 
inches  in  diameter  at  mouth,  and  tapering 
down  to  a  point  at  bottom.  It  should  be 
made  of  fine  cambric,  as  many  of  these 
small  insects  do  not  exceed  the  1-64  of  an 
inch  in  length.  About  a  dessert-spoonfal 
of  spirit  of  turpentine  should  be  placed  in 
an  ordinary  wine  glass,  over  which  the  net 
is  to  be  drawn  after  a  sweeping  operation. 
While  this  is  being  done,  the  captured  in- 
sects must  be  confined  to  the  bottom  of  the 
net  by  gathering  the  net  between  the  thumb 
and  finger  at  about  one  inch  from  its  bot- 
tom. When  it  has  been  drawn  over  the 
glass  as  far  ss  it  will  go,  then  the  thumb 
and  finger  must  be  removed,  and  the  insects 
allowed  to  fall  into  the  turpentine.  They 
will  quickly  die,  mostly  with  outspread 
wings  and  legs.  Minute  species  should  be 
fit  for  mounting  after  they  have  remained 
in  turpentine  for  a  few  days.  Thia  treat- 
ment, however,  will  not  succeed  with  more 
homy  kinds,  which,  when  thrown  into  tnr- 
pentine  or  spirits  of  wine,  curl  themselTes 
up  in  dying,  and  cannot  afterwards  be 
straightened  out.  Insects  of  that  class 
should  be  placed  alive  on  a  piece  of  glass, 
and  while  walking,  a  thin  covering  glass 
can  be  let  down  upon  them.  Strong  spirits 
of  wine  must  be  quickly  introduced  between 
the  two  glasses  by  means  of  a  camel's  hair 
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broBh.  This  soon  kills  the  inseofc  in  the 
position  of  walking,  and  it  should  be  kept 
so  in  spirits  for  at  least  six  honrs.  lose 
the  ordinary  3X1  u>oh  slip  and  a  good 
sized  covering  glass^the  heavier  the  bet- 
ter. Seven  or  eight  specimens  can  be  so 
arranged  on  one  slide,  which  may  be 
placed  in  a  saucer  containing  sufficient 
spirits  of  wine  just  to  cover  them.  They 
can  afterwards  be  transferred  to  turpen- 
tine to  render  them  fit  for  mounting  in 
Canada  balsam. 

Dipterous  insects  of  moderate  size  may  be 
treated  in  the  following  way:  Catch  them 
alive,  and  hold  their  wings  between  the 
thnmb  and  finger.  Thus  secured,  they 
should  be  dipped  in  turpentine,  and  held 
in  it  until  quite  dead.  When  released,  they 
will  be  found  with  elevated  wings  and 
folded  legs.  Let  them  remain  undisturbed 
in  the  turpentine  for  five  minutes  or  so. 
Then  take  them  out  and  hold  them  by  the 
wings  while  you  arrange  their  legs  under 
a  magnifier,  using  a  needle  or  a  pair  of  fine 
forceps  with  a  light  hand,  as  legs  come 
easily  off.  Replace  them  in  the  turpentine 
for  a  few  minutes,  and  then  transfer  them 
to  a  small  glass  test  tube  one- third  full  of 
turpentine.  Hold  the  tube  over  a  spirit 
lamp  till  the  turpentine  commences  to  boil. 
Then  examine  with  a  magnifier  the  insects 
in  the  tube.  If  cooked  enough,  tongues 
will  be  found  protruding  from  their  mouths, 
forced  out  by  the  action  of  the  hot  turpen- 
tine. The  ovipositors  of  female  insects  are 
also  similarly  displayed.  This  process 
much  hastens  the  preparation  of  insects  i 
destined  to  be  mounted  in  Canada  balsam, 
bnt  they  must  not  be  overcooked,  as  with 
prolonged  boiling  they  are  rendered  too 
brittle  and  transparent.  After  removal 
from  hot  turpentine^  they  should  remain  in 
oold  turpentine  until  they  become  toler- 
ably transparent,  with  a  perfectly  clean  out- 
line. 

Spiders  should  not  be  boiled  in  turpen- 
tine. Kill  them  in  spirits  of  wine,  and  then 
place  them  on  a  piece  of  glass,*  and  ar- 

*I  nsumy  oat  suitable  pieoes  from  rejected  slips. 


range  their  legs  and  antennss  in  proper 
position,  or  as  near  as  possible.  Then  wind 
a  piece  of  fine  sewing  silk  or  thread  around 
the  glass  in  a  way  to  keep  the  legs  in  the 
position  they  have  been  placed.  When  the 
winding  has  been  completed,  twist  the  ends 
of  the  thread  together  to  keep  them  fast. 
Then  place  the  piece  of  glass  with  the 
spiders  on  it  in  turpentine,  and  let  it 
there  remain  until  the  spider  becomes 
sufficiently  transparent  I  have  sometimes 
first  placed  the  bound  spider  in  spirits 
of  wine  for  a  few  days,  and  afterwards 
in  turpentine,  to  render  it  more  quickly 
transparent. 

In  my  opinion  the  advantages  gained  by 
preparing  insects  in  the  way  I  have  de- 
scribed are  that  they  do  not  alter  in  figure, 
or  very  little  so;  that  their  muscular  struc- 
ture is  well  shown,  their  eyes,  tongues 
and  ovipositors  nicely  displayed,  and  pre- 
paration easy  of  management  after  a  little 
experience. — Jowmal  QuekeU  Microscopical 
Club, 

The  Effect  of  Politeness. 

A  BBAYE,  active,  intelligent  terrier, 
^^  belonging  to  a  lady  friend,  one  day 
discovered  a  monkey  belonging  to  an  itin- 
erant organ-grinder,  seated  upon  the  bank 
within  the  grounds,  and  at  once  made  a 
dash  for  him.  The  monkey,  who  was  at- 
tired in  jacket  and  hat,  awaited  the  onset 
with  such  undisturbed  tranquility  that  the 
dog  halted  within  a  few  feet  of  him  to  re- 
connoitre. Both  animals  took  a  long, 
steady  stare  at  each  other,  bnt  the  dog  evi- 
dently was  recovering  from  his  surprise, 
and  about  to  make  a  spring  for  the  intruder. 
At  this  critical  juncture  the  monkey,  who 
had  remained  perfectly  quiet  hitherto, 
raised  his  paw  and  gracefully  saluted  by 
lifting  his  hat.  The  effect  was  magical;  the 
dog's  head  and  tail  dropped,  and  he  sneaked 
off  and  entered  the  house,  refusing  to  leave 
it  till  he  was  satisfied  that  his  polite  bnt 
mysterious  guest  had  departed.  His  whole 
demeanor  showed  that  lie  felt  the  monkey 
was  something  "  uncanny,"  and  not  to  be 
meddled  with. — KcUure, 
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Oleomargarine. 

BY    JOHN    MIOHELS* 

HAYING  observed  paragraphs  in  vari- 
ous medical  and  soientiflo  journals, 
stating  that  oleomargarine  ,oould  not  be 
distinguished  by  the  miorosoope  from 
butter,  and  suggesting  various  ohemioal 
methods  to  meet  the  difficulty,  T  was 
prompted  to  purchase  samples  of  these  sub- 
stances and  make  a  careful  microscopical 
examination  of  them. 

The  oleomargarine  I  purchased  as  an  or- 
dinary customer  from  one  of  the  depots  of 
the  largest  manufactory  in  New  York  city, 
and  the  butter  was  obtained  from  Messrs. 
Park  and  Tilf  ord  of  the  same  city. 

The  result  of  my  examination  was  very 
decisive  and  just  what  I  expected;  namely, 
that  the  oleomargarine  was  loaded  with  free 
stellate  or  feathery  crystals,  and  that  the 
butter  presented  the  uniform  appearance  of 
fat  globules  so  often  described  in  hand 
books,  and  perfectly  free  from  any  ciystal- 
line  forms  except  those  of  chloride  of 
sodium  or  common  sail 

I  here  give  drawings  made  by  the  camera 
lucida,  showing  the  relative  appearance  of 


APPEARANCE  OF  OLEOMABOARINE    UNDER    THE  MI- 
CROSCOPE. 

these  two  substances,  each  of  which  is  very 
characteristic,  and  should  enable  them  to  be 
readily  distinguished  at  all  times. 


I  examined  a  large  number  of  samples 
under  different  temperatures,  and  under 
a  variety  of  conditions,  but  the  results  here 
shown,  are  from  two  samples  examined 
just  as  they  were  purchased,  pressed  out  to 
a  fine  film  in  the  usual  manner,  under  a  thin 
cover,  and  examined  with  a  four-tenth  ob- 
jective by  Beck.     During  some  months  I 


APPSABAVCB  or    BimSS  USmSB  TBB  MZOBOSOOn. 

always  found  the  same  results,  but  dis- 
covered  that  by  a  trick  and  by  manipulating 
the  samples,  the  butter  could  be  made  to 
show  a  field  full  of  crystals,  and  the  oleo- 
margarine free  from  them;  but  examine 
trae  samples  of  either  in  their  normal  con- 
dition, and  the  results  I  have  shown  will 
always  be  observed. 

As  I  have  stated,  my  examination  of 
oleomargarine  extended  over  some  months, 
during  which  period  I  invariably  found  that 
each  sample  contained  ceUs  of  a  very  sus- 
picious character,  with  fragments  of  tissue 
and  muscle.  This  led  me  to  investigate  the 
process  of  manufacture,  and  I  then  found 
that  during  the  whole  process,  horn  first  to 
last,  the  animal  fat,  etc,  of  which  this  sub- 
stance is  made,  is  never  subjected  to  a 
higher  temperature  than  120°  Fahrenheit 

It  at  once  occurred  to  me,  that  taking 
into  account  the  well  known  thermal  death 
point  of  certain  organisms  frequently  found 
in  animals,  which,  although  diseased,  are  re- 
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gBrded  by  dealers  aa  fit  for  food,  bOoh  a 
temperatnre  of  120°  Fahrenheit,  was  totally 
insnffioient  to  destroy  the  germs  or  eyen  the 
sdalt  indiyidoals  of  such  forma  of  life. 

Again,  the  original  French  patent  states 
that  the  stomachs  of  two  pigs  or  sheep 
should  be  chopped  up  with  a  certain 
amonnt  of  fat,  on  account  of  the  pepsine 
there  contained,  and  I  found  that  this  prac- 
tice was  in  use  in  the  New  York  oleomar- 
garine manufactories.  For  these  reasons,  I 
oondnde  that  oleomargarine  thus  manu- 
factured is  not  a  safe  or  wholesome  article 
of  food,  and  I  assert  that,  however  dis- 
guised it  may  be  in  appearance,  oleomar- 
garine, as  offered  for  sale,  is  nothing  but 
raw  fcU,  liquified,  scented,  colored  and 
flavored  to  give  it  a  spurious  appearance  of 
butter,  and  that  those  who  use  it  run  the  risk 
of  triohinsB,  from  the  stomachs  of  pigs 
chopped  up  with  the  fat,  and  that  infec- 
tion from  oertain  contagious  diseases,  which 
are  common  to  man  and  the  domestic 
animals,  might  follow. 

These  views  were  offered  on  general 
biological  grounds,  based  on  principles  and 
established  facts,  with  which  all  are  familiar 
who  have  studied  the  subject 

The  result  of  my  work  having  become 
known,  direct  contradictions  have  been 
given  which  I  will  now  notice.  In  opposi- 
tion to  my  views,  a  certificate  has  been  pro- 
duced, signed  by  Professor  J.  W.  S. 
Arnold,  of  the  University  of  New  York, 
stating  that  he  has  examined  with  the  mi- 
croscope, butter  and  oleomargarine,  and 
that  be  finds  their  optical  appearance  alike. 
He  presents  two  drawings  of  these  sub- 
stances, which  are  substantially  similar  in 
all  respects. 

I  am  thankful  that  I  am  not  under  the 
necessity  of  explaining  this  certificate  of 
Br.  Arnold,  but  in  justice  to  myself,  I  beg 
to  state  that  it  is  false  to  the  true  facts  of 
the  case.  From  Professor  Arnold's  drawings 
he  appears  to  have  had  two  samples  of  dairy 
batter  under  examination,  and  the  impar- 
tial judge  of  this  question  must  remember, 
that  Professor  Arnold  permitted  the  oleo  • 
margarine  manufactory  to  prepare  its  own 


specimen,  which  was  handed  in  by  the 
chemist  of  the  company.  Dr.  Henry  Mott, 
who  is  answerable  for  the  error  of  making 
oleomargarine  at  a  temperature  that  renders 
it  dangerous  for  use. 

Professor  Arnold  could  find  no  mar- 
garine crystals  in  oleomargarine,  and  yet  it 
is  well  known  that  under  certain  circum- 
stances, solid  fat  separates  from  the  natural 
fatty  matters  of  the  body  in  the  cooling  of 
the  latter  after  death,  in  the  form  of  needle 
shaped  crystals  or  groups  of  the  same,  and 
that  these  are  known  to  microsoopists  as 
margarine  crystals,  and  that  sometimes 
these  crystals  may  be  seen  in  the  centre  of 
fatty  ceUs. 

On  this  point  Professor  brewer,  of  Yale, 
also  comes  to  the  rescue  of  the  oleomar- 
garine companies,  by  stating  "  his  belief  " 
that  oleomargarine  cannot  be  distinguished 
from  butter  by  the  microscope,  but  adds, 
**  on  this  I  cannot  speak  with  certainty." 

It  is  difficult  to  criticize  this  timid  ex- 
pression of  opinion,  bearing  in  mind  that 
it  is  not  on  some  wild  hypothesis,  but  a 
scientific  report  from  Yale  Gollege  on  the 
physical  appearance  of  two  common  sub- 
stances, which  may  be  seen  distinctly  in 
the  field  of  the  microscope. 

"His  belief."  I  would  ask  Professor 
Brewer  if  he  ever  made  a  microscopical  ex- 
amination of  these  substances;  if  he  did  he 
must  know/or  certain  that  they  are  alike  or 
diasimilar,  for  they  cannot  be  both.  If  he 
bus  not  really  studied  the  subject,  I  can  un- 
derstand his  having  merely  '*  a  belief"  and 
"uncertain"  at  that,  but  then  why  did  he 
write  a  letter,  and  allow  himself  to  be  quoted 
as  a  high  authority,  for  the  purpose  of  con- 
tradicting my  work,  and  making  it  appear 
ridiculous  in  a  public  journal? 

I  now  come  to  the  second  point,  the 
question  of  temperature.  What  I  say  is, 
Uiat  it  is  important  in  estimating  the  diete- 
tic value  of  oleomargarine  as  a  substitute  for 
butter,  to  take  into  account  that  it  is  manu- 
factured from  the  fat  of  animals,  the 
stomachs  of  pigs  and  sheep,  and  that  120^ 
Fahrenheit  is  totally  insufficient  to  kill  the 
embryos  of  parasites,  or  destroy  the  germs 
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of  disease,  which  exist  in  a  very  large  pro-  tainly  not  permaaently  injarions  to  even  tb« 
portion  of  domestic  animals  used  for  food.  ^'^"'^  foxmB  of  the  patrelaotive  organisms. 

And  that  I  hayefonnd  portions  of  tissue  S^jj^l^  ?^°Hir«^**!^A*L?7.- 'f^flS" 
-  ,    .       ,  .         ,         «.      ,   penments  on  this  matter  by  a  new  method, 

and  masole  in  oleomuganne  when  offered  the  results  of  which  I  have  very  recently 
for  sale,  and  cells  and  forms  of  a  suspicions  laid  before  the  Boyal  Society  of  London; 
character,  and  that  others  (Mr.  Taylor)  have  and  when  I  receive  copies  I  will  forward 

positively  idenUaed  germs  of  disease   in  ^°?,  ^.r^*.  7^^^*^  *5^°  see  that  by  a 

7,    .      ,•'.  **  well  and  delicately  prepared  apparatus,  I  was 

that  substance.  enabled  to  test  the  destmctiveness  of  heat 

On  this  head,  both  Professor   Verril,  of  directly  on  tbe  organism,  and  to  prove  by 

Ydle  College,  and  Professor  Brewer,  join  tbe  use  of  the  highest  powers  that  they 

issue  with  me;  the  first  makes  the  assertion  ^^^^  endure-as  fully  developed  forms  in 

i,u  i.  itL  '  i^'  J  J         i.  full  activity — temperatures  up  to    140°  to 

that  -trichinsB  and  worms  do  not  appear  ^^^   ^     without   permanent  destruction. 

in  caul  fat,"  as  if  that  covered  the  whole  xbey  were  rendered  inactive  for  awhile, 
ground  of  my  statement.  There  can  be  no  but  sooner  or  later  revived,  and  I  have 
doubt  that  fat  and  grease  of  every  descrip-  strong  experimental  evidence  leading  up  to 

tion  are  used  to  make  oleomargarine,  be- 1  ^)^  con^^^o^  thjit  the  whole  sf  Ptio jeri^ 
„    ,  ,   .        ,  *        ,'        '  of  organisms  require  a  temperature  of  140° 

cause  all  the  caul  fat  of  oxen  brought  to  p.  to  kill  the  fully  developed  living  forms. 
New  York  city  in  a  week  would  not  be  suffi-  But  besides  this,  we  know  now  that  the 
cient  for  one  manufactory  for  four  days,  germs  of  tbis  series  of  organisms  require  at 
and  there  are  seven  oleomargarine  manu-  l;»*?t  212°  to  235°  F.  for^A^^ir  destruction  t« 
-..         ^.  i-n*Tr      Ml       putd:   consequent  y,  it  is  no  coloring  of 

factories.    But  surely  Professor  Veml  has  f,^  to  say  that  the  temperature  reaob^  in 

heard  of  trichinas  in  the  stomachs  of  pigs,  the  manufacture  of  oleomargarine  is  per- 

And,  moreover,  I  spoke  of  all  the  septic  or-  fectly  innocuous  to  such  organisms  of  this 

iranisms.  ^^^^  ^  ^^^  refuse  fats  may  contain. 

-n    a  '       -D  1.      1  1.1'  1      J        Quite  as  serious  a  matter  is  that  of  the 

Prpfessor  Brewer  has  been  Publicly  ad- ,  j^l^^^tion,  through  its  means,  into  the 

vertised  as  charging  me  with  **  talking  non-  human  intestinal  track  of  eggs  of  entozoa. 

sense,*'  when  I  allege  that  the  refuse  of  I  have  made  no  elaborate  investigations  on 

cityabbatoirs,  and  the  stomachs  of  animals,  ^^i*  subject,  but  it  cannot  be   forgotten 

««rely.nbjected  to  .  tempei^ture  of  120» .  ^  nom^i^'rl  Sdr  Jl^  Sm^T 

Fahrenheit,  is  not  fit  and  wholesome  food  to  ture;  and  I  have  made  enough  experiments 

put  on  the  breakfast  table.  [  on  tbis  subject  to  say  that  the  eggs,  for  ex- 

On  this  point  I  would  ask  the  impartial  ftmple»  of  the  nematoda  are  practically  un- 

reader  to  peruse  a  letter  from  the  Rev.  W.  iPi^'^^l  (f  •  "^^  ''''*  \  **  developing  con^- 
TT  TV  11-  1.    u  Ai  •  ^^^^ — that  IS  to  say  when  freshly  deposited) 


H.  Dallinger,  who  has  seen  the  same  arti- 


by  120°  F.      This  is  an  important  matter, 


de  from  my  pen,  thus  criticized  by  Profs,  and  «lthough  likelv  to  be  in  practice  neg 
Brewer  and  Verril.    Mr.  Dallinger  is  cer- 1  lected  at  first  by  the  public,  may  probably 
tainly  the  greatest  Uving  authority  on  this  |  »«»P>"e88  itself  upon  them  in  an  unwelcome 

subject,  and  I  therefore  present  his  opinion  ,  ""Sriinion,  as  you  perceive,  is  given  on 
without  further  preface:  i  general  biological  grounds,  and  not  from 

Thb  Pabsonagb,  )    any  special  investigations  in  this  particular 

WooiiTON,  liiYSBPOOL,  Jquc  21,  1878.    )  I  case. 
/.  MicheU  Em,  :  .  !     Our  microscopical  society  is  not  now  in 

My  Dbab  Sm— I  have  been  for  the  past  i  session,  but  at  our  opening  meeting  I  shaU 
fortnigbt  engaged  in  London,  and  some  |  ^  ^^  ^  present  your  paper.  I  am,  my 
Uttle  delay  has  arisen  in  my  reply  to  your  d«"  ^^  Very  truly  yours. 


delay  has  arisen  in  my  reply  to  your 
letter,  for  which  I  am  sorry.  I  am  glad  to 
see  that  you  have  taken  up  in  so  calm  and 
scientific  a  spirit  so  important  a  matter.  I 
have  not  the  least  hesitation  in  expressing 
my  conviction  thai  the  inference  yon  make 
is  a  correct  one.  A  temperature  of  120° 
F.,  is  not  by  any  means  seriously,  and  oer- 


W.  H.  DaiiLxnoeb. 

I  may  also  state  that  since  my  reeuUs  were 

first  made  known,  the  following  independ* 

ent  confirmation  was  published  in  the  ^Sb'- 

*Thii  paper  WM  republished  by  ui  in  fun  in  the 
Aagnst  number  of  this  Journal. 
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entidc  American,  giving  the  rcault  of  the 
appearance  of  batter  and  oleomargarine 
under  the  microscope,  by  Mr.  Thomas  Tay- 
lor, Microsoopist  of  the  Department  of  Agri- 
cultore  at  Washington. 

Mr.  Taylor  reports  that  when  pure  dairy 
butter  is  viewed  under  the  microscope,  the 
forms  consist  of  oil  globules  and  the  crystals 
of  common  salt;  *'when  a  specimen  of 
oleomargarine  is  examined  in  the  same 
manner,  the  field  was  speckled  over  with 
shiny  particles,  and  it  was  demonstrated 
that  these  glistening  particles  were  crystals 
of  fat"  "In  using  a  power  of  250  diame- 
ters, animal  tissue  is  seen  more  or  less  all 
over  the  field."  "  One  specimen  of  oleomar- 
garine was  highly  charged  with  animal 
tisBue  and  crystals  of  urate  of  magnesia, 
showing  the  fat  used  in  this  case  to  have 
been  impure,  which  would  seem  to  prove 
that  the  assertion  made  by  the  oleomar- 
garine manufacturers  as  to  the  perfect  purity 
of  the  fats  used  by  them,  are  not  altogether 
correct." 

''From  this  it  would  appear  that  oleo- 
margarine may  be  easily  known  from 
batter  by  the  aid  of  the  microscope,  and 
that  any  impurities  in  the  fats  of  which 
it  may  be  composed  may  be  readily  de- 
tected." 

Thus  my  work  and  report  on  the  nature 
of  oleomargarine  has  been  confirmed  and 
supported  by  those  to  whom  I  am  a  stranger, 
except  by  coirespondenoe,  and  who  are 
therefore  impartial.  In  conclusion  I  am 
forced  to  notice  briefly  a  letter  on  this 
subject  that  appeared  in  the  New  York 
Times.  It  was  signed  by  Dr.  Henry  Mott, 
ftnd  purported  to  be  a  review  of  my  re- 
port on  oleomargarine  addressed  to  that 
paper. 

I  may  remind  those  who  read  that  letter, 
that  in  it  I  was  described  as  '*  a  person  per- 
fectly incompetent  to  make  a  microscopical 
examination; "  my  paper,  **  purposely  origi- 
^ted  to  create  a  sensation ; "  "  gross  misrep- 
TeaentationB  of  an  amateur; "  my  results, 
"  manufactured,  result  of  ignorance  or  in- 
f^nHwkd  mitrepreserUation"  I  am  termed 
"unprincipled   enough    to  insinuate;"   I 


had  been  "hunted  up  by  men  whose  avarice 
is  paramount  to  principle." 

Side  by  side  with  this  scurrility  was  the 
certificate  of  Prof.  Arnold,  from  the  Univer- 
sity  of  New  York,  and  letters  from  Profs. 
Yerril  and  Brewer,  from  Yale  College.  On  my 
applying  to  the  New  York  Times  office,  I  was 
candidly  told  by  the  editor-in-chief,  that 
the  letter  to  which  Dr.  Mott  had  signed  his 
name,  was  nothing  but  an  advertisement 
from  the  oleomargarine  manufactory,  and 
that  large  and  special  rates  had  been  paid 
to  get  it  inserted  in  the  news  portion  of 
the  paper.  That  they  had  received  quite  a 
large  sum  of  money,  in  fact,  hundreds  of 
dollars,  and  that  therefore  no  reply  wotdd  he 
permitted  to  me,  1  state  these  facts,  and 
leave  them  without  comment,  for  if  honored 
names  and  great  public  institutions  can  thus 
be  used  to  advertise  a  grease  factory,  abuse 
rather  than  praise  must  be  welcome  wheii 
emanating  from  such  a  source. 

38   University  Place,  New  York. 
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The  Microscope  in  Medicine. 

AT  the  present  day  the  microscope  forms 
an  important  and  valuable  instrument 
for  the  physician  and  student;  and  he  who 
does  not  avail  himself  of  its  utility  in  the 
diagnosis  and  treatment  of  disease,  es- 
pecially when  of  an  obscure  or  obstinate 
character,  is  greatly  behind  the  present  era 
of  his  profession.  Indeed,  no  practitioner, 
who  is  not  conversant  with  the  revelations 
made  by  this  instrument  concerning  tho 
'  structure  of  the  various  parts  of  the  system 
in  health,  and  the  changes  efiected  upon 
these  structures  by  disease,  can  lay  claim  to 
the  title  of  a  "respectable  physician."  It 
has  often  occurred  that  during  the  initial 
stages  of  severe  and  fatal  maladies,  the 
microscope  has  afiforded  information  which, 
even  before  any  appreciable  symptoms  had 
become  developed,  revealed  to  the  prac- 
titioner the  alarming  condition  towards 
which  the  patient  was  more  or  less  rapidly 
hastening,  and  thereby  led  him  to  adopt  an 
eflcaoious  course  of  treatment,  long  before 
the  patbologioal  lesions  had  become  serious 
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or  of  a  permanent  nature.  Bnt  the  yalne 
of  the  microscope  does  not  oeaae  with  medi- 
cine; it  has  proved  of  immense  sendee  in 
geology,  botany,  mineralogy,  chemistry, 
and  indeed  in  nearly  every  department  of 
science,  beside  having  proven  exceedingly 
advantageous  in  the  detection  of  adnltera- 
tions  in  food  and  drags,  as  well  as  of  filth 
and  imparities.  Unfortunately  some  have 
conceived  the  microscope  to  be  a  mysterioos 
instrament,  capable  of  being  managed  or 
understood  only  by  certain  particular  per- 
sons; this  is  a  great  mistake;  the  instrument 
is  intended  solely  as  an  aid  or  improvement 
to  our  sense  of  sight.  Objects  which  can 
be  seen  well  by  the  naked  eye,  do  not  re- 
quire its  assistance,  save  for  the  investiga- 
tion of  their  minute  stracture;  but  with 
those  which  axe  too  smaU  to  be  thus  seen, 
the  power  of  vision  is  greatly  aided  by  its 
employment,  and  every  individual  possessed 
of  sight  can  readUy  avail  himself  of  such 
assistance.  Parties  with  imperfect  vision 
employ  lenses  or  spectacles  to  improve  this 
sense;  and  the  microscope,  a  combination 
of  lenses,  improves  the  magnifying  and  de- 
fining powers  of  the  eye,  almost  enabling  it 
as  it  were,  to  observe  and  scan  the  invisible. 
Many  parties  possessing  a  microscope,  in- 
stead of  perfecting  themselves  in  its  use 
and  its  revelations,  allow  it  to  remain  peace- 
ably in  its  case,  until  they  are  suddenly 
aroused  to  demand  some  information  from 
it;  a  satisfactory  response  is  not  obtained, 
and  the  conviction  is  then  had  that  the  in- 
strument is  of  no  service.  This  almost 
always  happens  with  those  who  have  not, 
by  practice  at  leisure  moments,  made  them- 
selves capable  of  interrogating  it  by  proper 
management— a  mortifying  and  painful 
acknowledgment!  And  yet,  no  better  re- 
sults are  obtained  from  the  ophthalmoscope, 
the  laryngoscope,  or  the  aural  mirror,  in- 
struments of  undeniable  ability,  occupying 
definite  places  among  our  means  of  diagno- 
sis, if,  perchance,  one  has  never  learned 
their  management.  It  does  not  require  a 
person  to  be  an  eminent  microscopist  or  an 
accomplished  chemist,  in  order  to  be  a  suc- 
cessful diagnostician  and  therapeutist. 


A  great  obstacle  to  the  more  common  use 
of  the  compound  achromatic  microscope, 
heretofore,  has  been  its  expensiveness;  but 
excellent  instruments  are  now  made  by  onr 
best  opticians,  termed  "student*s  micro- 
scopes," which  will  accomplish  all  that  a 
practitioner  can  desire.  The  value  and  use- 
fulness of  a  microscope  does  not  lie  so  moob 
in  the  beauty  or  workmanship  of  its  braes 
mountings  and  other  metallic  accompani- 
ments, as  in  the  quality  of  its  objeotiTea 
and  eye-glasses.  However  great  may  be  tbe 
magnifying  powers  of  a  microscope,  it  ib 
useless  unless  it  likewise  possesses  pene- 
trating and  defining  powers.  And  in  the 
purchase  of  one  of  these  instruments,  the 
name  of  its  manufacturer  should  always  be 
learned,  as  our  best  opticians  never  permit 
poor  or  imperfect  glasses  to  leave  their 
workshops. 

In  selecting  an  instrument,  the  error  is 
frequently  made  of  purchasing  a  very  com- 
plete and  expensive  one,  in  the  hope  that  it 
may  be  more  easy  to  manage,  and  will  give 
superior  results;  but  the  contrary  more 
generally  happens.  For  if  an  individual 
does  not  apply  himself  to  regular  histologi- 
cal researches,  he  will  soon  ascertain  that  be 
has  needlessly  expended  several  hundreds 
of  dollars,  unless,  indeed,  his  pecuniary 
resources  are  large  and  abundant.  MoTa- 
ble  stages,  condensers,  extra  rack  move- 
ments, diaphragm  holders,  etc.,  are  abso- 
lutely useless  for  daily  and  practical  obser- 
vations. It  is  at  once  more  economical  and 
more  convenient  to  purchase  a  simple  *' stu- 
dents* microscope,*'  the  optical  apparatus 
of  which  is  unobjectionaUe;  to  which  may 
be  added,  from  time  to  time,  as  may  be  de- 
sired, a  micrometer  eye-piece,  of  which  we 
should  calculate  the  value  of  each  division 
for  the  series  of  powers  possessed  by  the 
microscope,  and  the  figures  indicating  such 
values  should  be  arranged  in  tabular  form 
on  a  card,  which  should  be  kept  suspended 
near  the  table  at  which  we  work.  This  will 
enable  us  at  once  to  determine  the  dimen- 
sions of  any  microscopic  element  submitted 
to  observation. — King's  Urciogicd  JDi^ 
Hon  an/. 
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The  Hard  Tissues   of    Animals— Their 
Origin  and  Formation. 

Fftper  read  by  Ifr.  Xenos  OUrk  before  the  San 
Frftoeifoo  Uicroioopioal  Society,  Sept.  19, 1878. 

A  NIMAIiS  need  hard  tinaes  to  support 
^  their  bodies,  to  protect  these  bodies 
by  a  complete  or  partial  encasement,  and 
for  the  mastication  of  solid  foods.  Those 
conditions  in  the  enyironment  which  de- 
termines these  needs,  are  quickly  fonnd. 
In  the  first  place,  soft  tissues  are  indis- 
pensable to  liTing  beings,  being  essential 
to  osmose,  without  which  assimilation  is 
impossible,  and  to  muscular  contractility, 
the  prerequisite  to  motion.  But  the  aggre- 
gation of  these  soft  tissues  into  bodies  of 
any  size  would  be  impossible  without  a 
rigid  frameworiE  to  resist  external  strains  and 
blows,  and  to  maintain  the  Tarious  tissue- 
bnilt  organs  in  the  proper  relatire  positions 
against  the  force  of  grayity.  Two  barely 
less  important  external  factors  that  require 
proYison  for,  axe  the  depredations  of  prey- 
ing animals,  and  the  hard  roughness  of  most 
natural  objects,  both  disastrous  to  soft 
tissuep.  When,  as  in  the  mollusca  and  in- 
sects, the  supporting  hard  tissue  is  external 
it  also  serves  for  protection  against  these 
camiyorous  enemies,  and  against  the  contact 
of  rough  objects,  when  it  forms  an  internal 
skeleton,  like  that  of  the  vertebrates,  a  spe- 
cial surface-protection  structure  exists,  as 
the  scales  or  plates  of  fish  and  reptiles,  the 
box  of  the  turtle  and  armadillo,  the  hair, 
nails  and  feathers  of  other  animals.  Quite 
as  obvious  are  the  factors  that  demand  a 
solidly-built  masticatory 'apparatus;  were  it 
not  so  built,  many  hard,  bulky  foods  could 
not  reach  the  stomach,  or  else,  reaching  it, 
▼ould  receive  the  action  of  its  digestive 
tiaids  on  their  external  surface  only. 

Having  found  abundant  reasons  for  the 
sxiatenoe  of  hard  tissues,  we  next  inquire 
what  are  the  resources  of  nature  available 
for  their  building,  and  how  these  resources 
are  employed.  Of  the  proximate  elements 
which  enter  into  animal  tissues,  the  organic 
compqundfl  will  not  serve,  being  of  too  soft, 
colloidal,  unstable  a  nature;  there  remain 


the  inorganic  compounds,  or  minerals. 
These  are  certainly  in  sufficient  abundance, 
since  the  earth  is  composed  of  them;  but 
the  supply  is  immensely  narrowed  by  the 
limitations  of  digestion,  which  require  that 
the  mineral  be  soluble,  capable  qf  assimila- 
tion, like  fooct  The  field  thus  reduced  is 
still  further  restricted  by  another  condi- 
tion— ^that  the  mineral  be  not  too  soluble. 
Salt  and  the  alkaline  carbonates,  though  so 
abundant,  are  unserviceable  by  reason  of 
the  very  quality  causing  that  abundance, 
their  great  solubility.  Any  hard  tissue 
they  might  form  would  be  continually  liable 
to  resolution  in  the  fiuids  of  the  body. 
The  available  mineral,  then,  must  evidently 
be  some  substance  soluble  under  temporary 
conditions,  during  whose  existence  it  may 
be  carried  from  the  stomach  to  the  place  of 
use,  and  there,  these  conditions  being  re- 
moved, may  remain  a  fixed,  insoluble  solid. 
Such  minerals  are  the  very  ones  revealed 
by  chemical  analysis  of  hard  tissues  to  be 
their  essential  and  predominant  compo- 
nents. Thus  the  shells  of  foraminifera, 
mollusca,  corals,  Crustacea  and  echinoder- 
mata  are  all  chiefly  composed  of  carbonate 
of  lime,  a  compound  held  in  solution  by  all 
waters  containing  free  carbonic  acid.  The 
presence  of  carbonic  acid,  essential  to  the 
solution  of  carbonate  of  lime,  constitutes 
the  temporary  condition  above  mentioned. 
Whether  fresh  or  ocean  waters  come  in  con> 
tact  with  the  tissues  of  aquatic  animals,  the 
free  carbonic  acid  is  removed  by  the  alka- 
line carbonates  of  soda  and  potassa,  always 
present  in  animal  fluids,  and  the  carbonate 
of  lime,  the  conditions  admitting  of  solu- 
tion being  no  longer  present,  is  deposited. 
Sulphate  of  lime,  also  soluble  in  water,  od 
contact  with  the  alkaline  carbonates,  is  de- 
composed to  form  carbonate  of  lime,  a  fur- 
ther contribution  to  the  growing  shell,  and 
j  sulphate  of  the  alkali,  which  escapes.  A 
'  less  frequently  employed  substance  is  silica, 
found  in  shells  of  radiolarians,  sponge 
spicules,  and  the  frustules  of  diatoms, 
which,  though  not  animals,  are  identical 
with  animals  as  far  as  this  investigation  is 
concerned.    The  conditions  of  solution  for 
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eilioa  (the  presence  of  an  alkali  or  alkaline 
carbonate,  and  the  colloid  form,  which  lat- 
ter is  soluble  in  water  alone),  are  mnch  bet- 
ter known  than  the  causes  if  its  deposition 
in  living  tissues.  Hardly  more  can  be  said 
than  that  some  physiological  process  having 
destroyed  the  conditions  requisite  to  its 
solution,  as  in  the  case  of  lime,  deposition 
in  a  permanent  form  ensues. 

That  physiological  process  may  be  a  local 
neutralizing  of  the  alkaline  carbonate,  or  a 
decomposition  of  some  salt  of  silica,  or 
some  unknown  reaction. 

The  skeletons  of  vertebrates  possess  as 
their  chief  ingredient  phosphate  of  lime, 
evidently  because,  not  being  bathed  like 
aquatic  animals  in  a  medium  containing 
abundance  of  calcium  carbonale,  the  supply 
of  material  for  hard  tissue  must  be  derived 
from  vertebrael  food,  of  which  calcium 
phosphate  is  the  most  available  mineral 
constituent.  This  compound,  taken  from 
the  soil  by  plants,  and  directly  through 
plants,  or  indirectly  through  animal  food 
conveyed  to  the  stomach,  is  there  passed  to 
the  blood,  where  albuminous  matters  keep 
it  in  solution.  In  addition  to  this,  there 
are  phosphates  of  soda  and  potassa  present 
in  the  blood,  and  these,  with  the  phosphate 
of  lime,  upon  reaching  the  proper  place, 
are,  by  an  action  of  alkaline  carbonates, 
similar  to  that  which  deposited  the  carbon- 
ate of  lime,  built  into  the  insoluble  bone. 
In  consideriug  the  foregoing  cases,  it 
should  be  remembered  that  the  chemical 
reactions,  instrumental  to  the  deposition  of 
hard  tissues,  are  aided  by  physical  factors; 
for  example,  the  mere  fact  that  a  deposition 
is  begun  tends  to  concentrate  further  de- 
position in  that  area;  and  again,  the  favor- 
able opportunities  for  osmose  and  dialysis 
offered  by  tissues  and  membranes  must 
make  those  physical  reactions  instrumental 
in  determining  the  separation,  concentra- 
tion, and  deposition  of  mineral  compounds. 

There  remains  a  distinct  class  of  hard 
tissues,  wholly  nnlike  those  so  far  consid- 
ered in  being  of  organic  composition.  The 
insects  and  omstaoea  possess  these  almost 
exclusively  (the  omstaoean  test  is  also  sub 


calcareous);  amongst  other  animals  only 
minor  protective  or  prehensile  parts— the 
nails,  hair,  bill,  feathers,  horns,  hoofs  and 
caUosities— fall  within  the  class.  The  in- 
tegnment  of  insects  is  hardened  by  a  de- 
position of  chitine,  and  usually  forms  a 
rigid  exoskeleton  to  which  the  muscles  are 
attached.  Nails,  horns,  hair,  etc,  are 
composed  of  closely  packed  fibrous  or 
tabular  epithelial  cells,  thrown  off  by  a 
special  infolding  of  the  skin,  which,  by 
means  of  its  plicated  surface,  supplies  the 
-hardened  epithelial  cells  in  sufficient  abun- 
dance to  thrust  their  cemented  mass  beyond 
the  general  surface  in  the  shape  of  a  horn, 
a  claw,  a  hair,  etc. 

As  to  the  causes  which  have  given  hard 
tissues  their  various  peculiar  forms,  since 
much  is  known  for  the  higher  animals  and 
very  little  for  the  lower,  it  will  be  best  to 
descend  the  animal  scale,  passing  from  the 
better  known  to  the  less  known. 

The  action  of  organic  processes,  in  an- 
swer to  the  demands  of  the  environment, 
probably  almost  wholly  deterpiine  the  mi- 
croscopic or  bulk  form  of  all  hard  tissues 
above  the  protozoa.  This  field  is  already 
well  covered  by  '* Spencer's  Biology"  (Mor- 
phological Development).  The  microscopic 
form  of  these  tissues  has  also  been  investi- 
gated by  Qeorge  Bainey,  who  published, 
twenty  years  ago,  a  work  on  *'  The  Mode  of 
Formation  of  Shells  of  Animals,  and  of 
Bone,  by  a  Process  of  Molecular  Coales- 
cence. "  He  found  that  by  allowing  phos- 
phate and  carbonate  of  lime  to  solidify  in 
a  solution  of  gum  or  any  other  colloidal 
substance,  globular  concretions  exactly  sim- 
ilar to  urinary  calculi  and  to  the  micro- 
scopic structure  of  bones  and  shells  result 
This  remarkable  discovery  at  once  proved 
the  internal  form  of  many  hard  tissues  to 
be  wholly  due  to  physical  causes — ^the  de- 
position of  mineral  salts  in  a  viscid  liquid. 
Whether  Bain^'s  attributing  of  all  the 
mintUicB  of  bone  histology — lacunc^  canals 
and  canalicitlce—io  these  physical  causes  be 
true  or  not,  they  undoubtedly  play  a  prom- 
inent part  in  determining  those  mmu^ 
and  the  detailed  struotore  of  shells isahnost 
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wholly  dae  to  their  aoiioD.  The  thin 
laminsB  making  up  any  moUusooos  shell 
are  formed  by  the  growth  of  varioasly- 
shaped  concretions  in  a  surface  membrane 
bathed  aHke  by  the  lime-charged  waters 
of  the  ocean  and  alkaline  fluids  of  the 
animal 

Where  the  hard,  tissues  occur  in  animals 
of  any  physiological  complexity,  as  the  yer- 
tebrates,  eohinoderms,  mollusca,  worms  and 
corals,  this  discovery  of  Rainey,  with  such 
local  factors  as  the  functions  of  the  animal 
may  reveal,  sufficiently  account  for  the' 
structure  of  those  tissues;  but  when  we 
consider  beings  of  almost  no  physiological 
complexity,  the  marvellous  regularity  and 
elaborateness  of  their  markings  and  form 
are  incomprehensible.  I.  refer,  of  course, 
to  the  foraminifera,  radiolaria  (more  com- 
monly known  as  polycistina),  aud  diatom- 
acea.  It  is  only  possible  to  indicate  the 
path  to  a  solution  of  this  interesting  prob- 
lem, pointed  out  by  what  is  known  of  the 
deposition  of  similar  tissues  amongst  higher 
forms. 

The  experiments  of  Bainey  showed  con- 
clusively that  any  gummy,  viscid  substance, 
in  other  words  a  colloid,  profoundly  modi- 
fies the  form  of  a  mineral  substance  that 
may  solidify  from  solution  in  it.  Noting 
that,  as  the  soft  tissues  are  all  such  colloids, 
minerals  are  always  solidified  in  living 
forms  under  these  modifying  influences,  we 
may  next  pass  to  crystallography  for  an  in- 
structive fact.  When  in  certain  crystals 
any  foreign  substance  becomes  entangled 
during  the  formation  process,  that  sub- 
stance tends  to  take  beautifully  symmetrical 
forms,  quite  unlike  any  shape  it  may  as- 
sume when  alone.  These  facts,  taken  to- 
gether, seem  to  prove  physical  processes 
capable  of  at  least  contributing  to  the  pe- 
culiar shapes  of  diatoms,  polycistina,  etc., 
whilst  the  stmctural  and  functional  sim- 
plicity of  these  forms  would  even  seem  to 
pUuM  the  whole  burden  of  explanation  upon 
physical  oaofles.  Indeed,  Schultz,  by  solid- 
ifying siHoa  from  solution  in  a  viscid  liquid, 
obtained  forms  very  suggestive  of  diatom 
markings,  forms  sculptured  in  the   same 


way,  but  without  the  geometrical  regularity 
of  diatoms. 

It  may  be  noted  as  pertinent  here  that 
the  cocoliths  found  by  Huxley  scattered 
through  Bathybius  are  very  suggestive  of 
Rainey's  artificial  concretions,  and  Bathy- 
bius, whether  protoplasm  or  colloidal  sul- 
phate of  lime,  is  a  viscid  nidus,  favoring 
the  disposition  of  such  concretions.  There 
should  be  added  here,  too,  for  explanation, 
the  double  wheel  amphidisos  of  sponge 
gemmules,  and  the  sometimes  elaborately- 
shaped  sponge  spicules.  It  is  interesting, 
also,  to  note,  as  bearing  on  some  explana- 
tions here  advanced,  the  extreme  abun- 
dance of  limestones  deposited  in  the  Car- 
boniferous Age.  At  that  time  the  air  and 
water  were  surcharged  with  carbonic  acid,  a 
fact  leading  probably  to  the  solution  of  a 
greater  amount  of  calcium  carbonate,  the 
larger  use  of  that  substance  by  aquatic  ani- 
mals, and  the  consequent  profusion  of  their 
shelly  remains,  which  constitute  the  lime- 
stones. An  analogous  phenomenon  is  to  be 
observed  in  the  more  profuse  shell  growth 
of  the  land  snails  in  alkaline  regions,  as  our 
great  deserts,  a  matter  <}uite  comprehensible 
when  the  efiective  part  played  by  alkaline 
compounds  in  the  deposition  of  shell  tissues 
is  remembered.  In  fact,  the  progress  of 
biology  is  a  continued  revelation  of  the  de- 
pendence of  life  upon  physical  conditions, 
a  dependence  not  transitory  or  local,  but 
permanent  and  general,  a  dependence  like 
that  of  the  potter's  vessels  upon  the  na- 
ture of  their  future  contents  and  purposes, 
which  determine  whether  they  shall  be 
oonical  or  globular,  perforate  or  solid, 
glazed  or  porous. 


•  #  • 


— The  Parisian  International  Congress 
on  Weights,  Measures,  and  Coins,  at  Paris, 
"learns  with  pleasure  the  progress  of  the 
metric  system,  and  deplores  the  fact  that 
England,  Russia  and  the  United  States 
have  not  yet  entered  into  the  same  path.*' 
The  British  and  American  members  had  a 
meeting,  and  voted  to  petition  their  Gov- 
ernments in  favor  of  the  system. 
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To  Bemove  Tigrht  Stoppers. 

To  remove  glass  stoppers  when  tightly  fixed, 
it  has  been  recommended  to  apply  a  doth  wet 
in  hot  water.  This  is  an  inoonyenient  and  fre- 
qnently  nnsaooessfol  method.  The  great  ob- 
jeot  is  to  expand  the  neok  of  the  bottle  so  as 
to  loosen  it  on  the  stopper.  If,  howeyer,  the 
latter  be  heated  and  expanded  equally  with  the 
former,  the  desired  effeot  is  not  prodnoed;  and 
this  is  often  the  ease  in  applying  hot  water. 
By  holding  the  neok  of  the  bottle  about  half 
an  inoh  aboTO  the  flame  of  a  lamp  or  oandle, 
for  a  few  seconds,  we  have  nerer  fiailed  in  the 
most  obstinate  oases.  The  hands  shonld  be 
wrapped  in  a  towel,  and  great  oare  should  be 
taken  not  to  let  the  flame  touoh  the  glass,  as 
this  might  cause  it  to  oraok.  The  bottle  should 
be  kept  rapidly  turning  during  the  operation, 
so  as  to  bring  all  parts  of  the  neck  equally 
under  the  influence  of  the  heat,  when  it  will 
be  rapidly  expanded,  and  the  stopper  may  be 
withdrawn  by  a  steady  pull  and  twist.  Follow- 
ing this  plan,  we  haye  ncTcr  failed  once  out  of 
hundreds  of  attempts.  When  the  bottle  con- 
tains alcohol,  benzine,  ether,  or  similar  in- 
flammable liquids,  great  care  must  be  taken 
lest  the  stopper  should  come  out  suddenly,  and 
the  contents  of  the  bottle  take  fire.— ^imoteur^^ 

Handbook, 

•  m  • 

OlaM  Workiiiff. 

Glass  is  usually  brought  into  shape  by  being 
moulded  or  blown.  There  are  a  few  oUier  op- 
erations, howeyer,  which  are  constantly  needed 
by  the  amateur,  and  which  we  will  describe. 

For  cutting  flat  glass,  such  as  window  panes, 
and  for  cutting  rounds  or  oyals  out  of  flat 
glass,  the  diamond  is  the  best  tool;  and,  if  the 
operator  has  no  diamond  it  will  always  pay  to 
carry  the  job  to  a  glazier  rather  than  waste 
time  and  make  a  poor  job  by  other  and  inferior 
means.  When,  howeyer,  it  is  required  to  cut 
off  a  yery  little  from  a  circle  or  oyal,  the  dia- 
mond is  not  ayailable,  except  in  yery  skilful 
hands.  In  this  case  a  pair  of  pliers  softened 
by  heatiog,  or  yery  dull  scissors,  is  the  best 
tool,  and  the  cutting  is  best  performed  under 
water.  A  little  practice  will  enable  the  oper- 
ator to  shape  a  small  round  or  oyal  with  great 
rapidity,  ease  and  precision.  When  bottles  or 
flasks  are  to  be  cut,  the  diamond  is  still  the 
best  tool  in  skilful  hands;  but  ordinary  oper- 
ators will  succeed  best  with  pastilles,  or  a  red 
hot  poker  with  a  poir  ^ed  end.    We  prefer  the 


latter,  as  being  the  most  easily  obtained  and 
the  most  efficient;  and  we  haye  neyer  found 
any  difficulty  in  cutting  off  broken  flasks  so  as 
to  make  dishes,  or  to  carry  a  cut  spirally  round 
a  long  bottle  so  to  cut  it  into  the  form  of  a 
cork-screw.    And,  by  the  way,  when  so  ont, 
glass  exhibits  considerable  elasticity,  and  the 
spiral  may  be  elongated  like  a  ringlet    The 
process  is  yery  simple.    The  line  of  the  eat 
should  be  marked  by  chalk,  or  by  pasting  a  thin 
strip  of  paper  aloDgside  of  it;  then  make  a  file 
mark  to  commence  the  cut;  apply  the  hot  iron 
and  a  crack  will  start;  and  this  cxaok  will  follcw 
the  iron  whereyer  we  choose  to  lead  it   In 
this  way  jars  are  easily  made  ont  of  old  bottles, 
and  broken  yessels  of  different  kinds  may  be 
out  up  into  new  forms.    Flat  glass  may  also  be 
cut  into  the  most  intricate  and  elegant  foims. 
The  red  hot  iron  is  far  superior  to  strings  wet 
with  turpentine,  friction,  etc. 

For  drilling  holes  in  glass,  a  common  steel 
drill,  well  made  and  well  tempered,  is  the  beat 
tool.  The  steel  should  be  forged  at  a  low  tern- 
perature,  so  as  to  be  sure  not  to  bum  it,  and 
then  tempered  as  hard  as  possible  in  a  bath  of 
salt  water  that  has  been  well  boiled.  Such  a 
drill  will  go  through  glass  yery  rapidly  if  kept 
well  moistened  with  turpentine  in  which  some 
camphor  has  been  dissolyed.  Dilute  sulphurie 
acid  is  equally  good,  if  not  better.  It  is  stated, 
that  at  Berlin,  glass  castings  for  pump  barrels, 
etc.,  are  drilled,  planed  and  bored,  like  iron 
ones,  and  in  the  same  lathes  and  machines,  by 
the  aid  of  sulphuric  add.  A  little  practice  with 
these  different  plans  will  enable  the  operator 
to  cut  and  work  glass  as  easily  as  brass  or  iron. 

Black  diamonds  are  now  so  easily  procured, 
that  they  are  the  best  tools  for  turning,  planing 
or  boring  glass  where  much  work  is  to  be  done. 
With  a  good  diamond  a  skilful  worker  can  tain 
a  lens  out  of  a  piece  of  flat  glass  in  a  few  sec- 
onds, so  that  it  will  be  yery  near  the  right 
shape.— iiffia<eiir>  Handbook, 


-•-^ 


^  The  great  Swedish  Uniyersity  of  Upssla 
has  a  yacant  professorship  of  anatomy  which 
it  cannot  get  anybody  to  fill,  because  there  are 
no  foreign  sayants  in  this  department  who 
understand  the  language.  In  former  centuries 
no  such  difficulty  was  encountered,  since  uni- 
yersity lectures  were  eyerywhere  deliyered  in 
Latin,  which  the  learned  of  all  nations  under- 
stood. 
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The  JonniAl  ao  an  Advertiiixig  Kediiun. 
An  adrertlaer  whoee  letter  can  be  examined  at  our 
oflloe  writes  us  ss  follows:  "I  hsTs  reoelTcd  scTcral 
lettersof  inquiry,  and  it  will  please  you  to  know  that 
though  I  have  had  adTertisements  in  other  Journale  aleo, 
•Mry  letter  of  inquinr  refers  to  the  Amsbioax  Joubm al 
or  IbOBoaooFf .  This  certainly  demonetrates  the  Talue 
of  the  Journal  ss  an  adTertising  medium." 

Aootherrery  exteuslTO  sdTertlser  says:  "We  hare 
•dvertisedin  several  other  Journale,  but  have  obtaioed 
more  results  from  yours  than  from  all  the  others  put 
together.**  ^ 


Cut  or  Uncut. 

qiOWABDS  the  close  of  last  year,  we 
^  asked  our  snbscribers  to  state  whether 
they  preferred  trimmed  or  untrimmed 
copies  of  the  journal.  The  answer  came 
overwhelmingly,  "Out!"  About  the  time 
that  the  first  number  was  to  be  issued,  how- 
ever, we  were  led  to  hope  that  all  difficulty 
in  this  direction  would  be  avoided  by  the 
adoption  of  new  machinery  which  perfor- 
ated the  edges  instead  of  trimming  them. 
Unfortunately  that  machinery  has  not 
proved  successful,  and  we  again  find  our- 
selves confronted  by  the  old  difiiculty.  As 
our  desire  to  give  as  much  matter  as  possi- 
ble in  each  number  has  led  us  to  make  our 
pages  very  large,  the  margin  is  small,  and 
many  of  our  subscribers  prefer  to  have  their 
copies  untrimmed.  We  intend  hereafter  to 
keep  two  lists  of  subscribers,  one  for 
trimmed  and  the  other  for  untrimmed 
copies.  Our  subscribers  will  therefore  have 
the  goodness  to  inform  us  on  which  list 
they  wish  to  be  placed.  The  keeping  of 
two  lists  involves  considerably  more  trouble 
than  the  keeping  of  one,  but  we  are  anxious 
that  those  who  desire  it  shall  have  copies 
with  large  margins  for  binding.  Where  no 
directions  are  given  the  journal  will  be  sent 
trimmed.  We  cannot  undertake  to  ex- 
change trimmed  for  untrimmed  copies  after 
they  are  once  sent  out. 


The  January  Number. 

rpHE  number  of  the  Ambbigak  Jourmaii 
-^  OF  MiOBOSooPY  for  January,  1878,  is 
entirely  out  of  print,  and  we  can  no  longer 
sapply  it  to  subsoribers. 

We  will  gladly  pay  ten  cents  apiece  for 
<i>KMn  copies  of  the  Amebioak  Joxtbnal  ov 
MiOBosoopx  for  Jannarv,  1878. 


Instruction  in  Microscopy. 

TT  is  an  old  saying,  "  C'est  le  premier  pas 
-*•  qui  coute,"  — which  may  be  freely 
translated  to  mean  that  the  first  step  is 
always  the  most  difficult.  This  is  true  in 
business  and  study,  and  nowhere  more  so 
than  in  microscopy.  After  the  beginner 
has  learned  a  few  elementary  methods  and 
manipulations,  it  is  not  difficult  for  him  to 
get  along  himself.  The  difficulty  has  hith- 
erto been  that  most  of  those  who  have  a 
liking  for  microscopy  have  had  no  oppor- 
tunify  to  get  the  first  start.  Mr.  D.  Bryce 
Scott,  the  curator  of  the  New  York  Micro- 
scopical Society,  has  undertaken  to  supply 
this  want,  and  those  who  desire  to  learn  the 
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prnctioal  use  of  the  mioroapope  are  invited 
to  meet  him  at  the  rooms  of  the  Booietj, 
1,267  Broadway,  on  Monday  and  Wednes- 
day evenings.  Mr.  Soott  is  well  known  as 
one  of  our  most  skilful  manipulators,  so 
far  as  the  preparing  and  mounting  of  ob- 
jects are  oonoemed,  and  the  opportunity 
til  us  ofifered  is  one  which  does  not  often 
present  itself.    The  instruction  is  free. 


New  Rooms  of  the  New  York  Micro- 
soopical  Society. 

THE  New  York  Microscopical  Society  is 
to  be  congratulated  on  the  fact  that  it 
has  taken  possession  of  its  new  rooms, 
wliich  present  a  most  cosey  and  home-like 
api>earance.  The  furniture  is  plain,  but 
convenient,  and  the  members  hope  to  have 
many  a  pleasant  and  profitable  evenini?  in 
it.  Citizens  of  New  York  who  may  not  be 
mt^mbers  of  the  society,  but  who  take  an 
interest  in  microscopy,  will  always  be  wel- 
come as  visitors,  and  we  hope  to  see  the 
society  increase  rapidly  in  its  membership. 
Societies  are  like  fires;  a  few  sticks  bum 
feebly  and  slowly,  while  a  large  number 
muke  a  hot  and  pleasant  fire. 


-«-^-^ 


Deposits  from  Water  of  the  Mississippi 

River. 

MICROSCOPISTS  who  desire  a  speci- 
men of  the  crude  material  of  the  pre- 
cipitate of  the  Mississippi  river  water, 
as  furnished  the  city  of  St.  Louis,  drawn 
from  a  hydrant  July  11,  1878,  can  secure 
a  specimen  for  a  stamp.  None  but  micro- 
Hcopists  of  note  need  apply,  and  those  who 
are  subscribers  to  the  American  Journal 
OF  MicBoscoPT.  One  United  States  stan- 
dard gallon  contained  420  grains  of  dried 
matter.  17.5  grainy  of  sulphate  of  alumina 
was  the  reagent  used;  this  amount  is  not 
deducted  from  the  precipitate.  This  is  the 
greatest  amount  of  dried  matter  found  in 
one  gallon  of  hydrant  water  in  St.  Louis 
for  over  two  years.  Address  J.  Siler,  1,242 
Broadway,  St.  Louis,  Mo. 


The  Proposed  Micro-Metric  Unit. 

AT  the  recent  meeting  of  the  Micro- 
scopical Oongress  at  Indianapolis, 
Prof^  B.  Hitchcock  offered  the  following 
resolutions  in  regard  to  a  standard  for 
micrometrio  measurements: 

Resolved,  That  this  Congress,  represent- 
ing the  various  microscopical  societies  and 
microscopists  of  the  country,  recommend 
and  adopt,  for  universal  use,  from  this  time 
forth,  the  1-lOOth  of  a  millimetre  as  our  nnit 
of  micrometry. 

Resolved^  That  we  request  each  society  of 
microscopists  to  formally  approve  our  action 
in  this  matter,  and  to  request  that  all 
authors  of  papers  conform  to  these  resolu- 
tions whenever  practicable,  and  that  they 
oommunioate  whatever  action  they  may 
take  to  the  New  York  Microscopical  Society. 

Resolved,  That  we  request  microscopical 
organizations  of  all  countries  to  formally 
adopt  this  same  unit,  and  communicate 
their  action  to  the  same  body. 

Resolved,  That  we  recommend  the  plan  of 
Prof.  W.  A.  Rogers  for  deciding  upon  a 
micrometric  standard  of  division  to  the 
favorable  consideration  of  the  societies. 

These  resolutions  were  adopted,  and  at  a 
recent  meeting,  the  New  York  Microscop- 
ical Society  resolved  to  approve  of  the  first 
one.  After  some  discussion,  the  others 
were  laid  on  the  table.  For  the  benefit  of 
those  of  our  readers  who  are  not  profoundly 
versed  in  the  subject,  it  may  be  well  to  de- 
vote some  space  to  a  consideration  of  the 
questions  involved. 

The  object  of  a  general  standard  is  very  ob- 
vious. It  is  simply  to  facilitate  the  compar- 
ison of  observations  made  by  workers  who 
are  separated  by  time  or  space,  and  so  long 
as  this  object  is  attained,  the  absolute  char- 
acter of  the  standard  used  is  of  very  little 
consequence.  In  other  words:  So  long  as 
the  same  standard  is  used  by  a  worker  in 
France  and  in  America,  it  matters  very 
little,  so  far  as  they  two  are  concerned, 
whether  the  inch  or  the  millimetre  is  em- 
ployed. If,  however,  one  uses  the  inch  and 
the  other  the  millimetre,  considerable  iron- 
ble  will  be  incurred  in  finding  the  equiva- 
lent values  of  inches  in  millimetres,  or 
millimetres  in  inches,  but  the  trouble  in- 
volved in  this  process  may  not  be  as  great 
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as  the  troable  that  would  be  inoonredby 
any  obeerrer  who  was  abready  provided 
with  good  standards,  and  who  oonolnded  to 
make  a  change. 

The  relative  valaes  of  these  two  standards 
has  been  ascertained  with  extraordinary  ac- 
curacy by  Oaptain  Olarke,  under  the  direc- 
tion of  the  British  Government,  and  are  as 
foQows: 

1  inch  r=  25.39977  miUimetres. 
1  miUimetre  =:  0.03937043  inch. 

Few  of  oar  readers  probably  have  an  idea 
of  the  delicacy  of  such  correspondences,  but 
a  somewhat  faint  conception  of  the  refine- 
ment of  these  measarements  and  calcala- 
tions  may  be  formed  from  the  following 
statement: 

The  UneB  on  the  Amphipleura  peRticidat 
the  famous  No.  20  of  MoUer's  "  Probe 
Platte,*'  are,  according  to  Prof.  Morley,  at 
the  rate  of  92,000  to  the  inch,  and  to  see 
lines  placed  so  close  together  reqoires  a 
▼ery  good  microscope.  Bat  if  we  were  to 
express  the  size  of  an  object  of  about  one 
inch  in  length,  with  the  same  accuracy  that 
we  have  jast  expressed  the  length  of  the 
milHmefcre  in  inches,  the  possible  error 
would  not  exceed  the  four-hundredth  part 
of  the  distance  at  which  the  lines  on  the 
Amphipleura  are  placed  apart  I  It  is,  there- 
fore, very  obvious  that  our  power  of  re- 
ducing one  standard  to  the  other  by  calcu- 
lation greatly  exceeds  the  delicacy  with 
which  we  can  make  observations.  Prof. 
Bogers  places  the  limit  of  the  latter  at  the 
oner300,000th  of  an  inch. 

Btiducing  the  resolutions  and  preambles 
adopted  at  the  Indianapolis  Oongress  to 
their  simplest  forms,  they  will  be  found  to 
embody  the  following  propositions: 

First— That  all  microscopists  should  be 
urged  to  use  the  so-called  metric  standard 
in  preference  to  the  inch  and  its  sub- 
divisions. 

Second — That  instead  of  using  the  metre 
or  millimetre  as  a  unit,  a  new  unit  be 
adopted,  viz.,  the  1-lOOth  of  a  millimetre. 

Third — ^That  a  micrometer,  prepared  by 
Prof.  W.  B.  Bogers,  and  placed  in  the  cus- 
tody of  the  New  York  Microscopical  So- 


ciety, be  declared  to  be  the  standard  w}th 
which  all  micrometers  used  in  this  country 
should  be  compared. 

It  will  be  well  for  the  microscopical 
societies,  and  also  for  the  microscopists  of 
the  country,  to  examine  these  propositions 
carefully  before  giving  them  their  ap- 
proval. 

That  the  metric  system  will  ultimately  be 
the  one  universally  used,  there  can  be  no 
doubt;  and  those  who  are  about  to  provide 
themselves  with  an  entirely  new  set  of 
standards,  would  do  well  to  adopt  for  gen- 
eral work  the  metre  or  one  of  its  sub- 
divisions. But,  as  we  have  seen,  our  power 
to  reduce  inches  to  millimetres  by  calcula- 
tion greatly  exceeds  in  delicacy  our  power 
to  make  observations;  and  where  any  ob- 
server has  already  employed  the  inch,  or  is 
provided  with  standards  which  he  has  care- 
fully examined  and  compared,  it  becomes  a 
serious  question  whether  or  not  he  should 
make  a  change.  For  ourselves,  we  should 
certainly  not  make  a  change  of  standard  in 
any  series  of  observations  already  begun. 

In  this  connection  it  may  be  well  also  to 
give  another  caution:  Always  give  the 
origincd  observations,  and  if  any  calculated 
reductions  are  desired,  give  them  in  addi- 
tion, and  in  parenthesis.  Then  if,  even 
after  the  lapse  of  many  years,  it  should 
become  necessary  to  inquire  into  the  ac- 
curacy of  the  standard  employed,  the 
original  micrometer  may  be  brought  for- 
ward, and  not  only  the  instrument  itself, 
but  the  actual  observations  may  be  scru- 
tinized without  any  possibility  of  error  due 
to  mistakes  in  calculation  or  want  of  accu- 
racy in  reduction. 

It  may  be  well,  however,  for  the  reader 
to  bear  in  mind  that  it  is  not  more  than 
once  in  a  hundred  times  that  micrometric 
moasurememts  are  stated  in  absoliUe  quanti- 
ties, that  is,  in  terms  of  the  inch  or  metre. 
In  most  cases  the  micrometer  is  used  merely 
to  ascertain  the  extent  to  which  the  object 
is  magnified,  and  this  is  generally  effected 
by  placing  a  micrometer  on  the  stage,  and 
making  a  drawing  of  its  divisions  under 
the  same  power  that  the  object  itself  is 
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drawn.  The  drawing  of  the  enlarged  image 
of  the  micrometer  then  beoomes  a  soale  for 
measnrementy  its  abaolnte  valne  being  de- 
termined by  applying  to  it  an  ordinary  mle 
or  measure.  For  this  parpoee  the  partien- 
lar  standard  that  is  nsed  is  of  nooonse- 
qaenoe  whatever,  bat  so  long  as  foot  rules 
and  scales  divided  into  inches  are  more 
common  than  mles  divided  into  milli- 
metres, jnst  so  long  will  micrometers  ex- 
pressing divisions  of  the  inch  be  more  gen- 
erally convenient  than  micrometers  divided 
after  the  metric  system.  The  measurements 
of  blood  corpnsdes  are  perhaps  the  only 
absolute  measurements  generally  made,  and 
in  the  literature  of  this  subject  (at  least,  that 
in  the  English  language,  which,  by  the  way, 
is  the  beet  literature  relating  to  it)  the 
divisions  of  the  inch  are  always  used. 
Those,  therefore,'  who  propose  to  investi- 
gate this  subject,  will  save  themselves  much 
useless  labor  by  employing  a  micrometer 
having  divisions  of  the  inch. 

The  first  proposition  may  therefore  be 
dismissed  as  one  having  little  power  either 
for  good  or  ill.  As  the  metric  system  comes 
into  use  generally,  so  it  will  come  into  use 
amongst  microscopists,  and  not  till  then. 
Every  scientific  man  will,  of  course,  hail  its 
adoption  with  pleasure. 

The  second  proposition,  however,  is  one 
of  a  much  more  mischievous  tendency.  It 
puzzles  us  to  see  to  what  possible  advan- 
tage it  can  give  rise,  or  why  it  should  have 
been  brought  forward  at  this  day,  after 
having  been  proposed  by  Harting  years 
ago,  and  justly  consigned  to  oblivion  by  all 
intelligent  workers.  The  principal  reasons 
for  and  against  the  adoption  of  a  1-lOOth 
of  a  millimetre  as  a  so-called  unit  are  as 
follows: 

In  favor  of  it,  we  have  the  avoidance  of 
fractions,  of  which  the  following  may  be 
taken  as  an  illustration:  The  1-lOOth  of  a 
millimetre  is  about  the  l-2500th  of  an  inch ; 
instead,  therefore,  of  speaking  of  the  l-88drd 
of  an  inch  we  might  use  the  term,  "  three 
units,"  which  at  first  seems  more  simple 
and  easy  of  expression.  In  fact,  however, 
it  is  not  so.      A  ''quarter  of  a  yard"  is 


an  expression  quite  as  easUy  oomprebended 
as  "nine  inches."  And,  unfortunately, if 
this  be  the  object,  the  unit  is  far  too  large, 
Harting  saw  this  difficulty  a  quarter  of  a 
century  ago,  and  sought  to  avoid  it  by 
making  his  unit  the  1-lOOOth  of  a  milU- 
metre,  which  is  the  one-tenth  of  Prof. 
Hitohoock's  proposed  unit  Tins  unit 
Harting  proposed  to  call  the  micro-miSi' 
metre,  and  to  designate  it,  the  letters  tnmm, 
were  employed.  Thus  we  had  m.  for  the 
metre;  mm.  for  the  millimetre  and  mmm. 
for  the  mioromillimetre.  But  even  Hart- 
ing's  unit  was  too  large,  and  why  Prof. 
Hitchcock  should  have  gone  bock  half  a 
century,  and  suggested  a  centi-millimetre, 
passes  our  comprehension. 

Such  a  proposition  is,  however,  open  to 
the  fatal  objection  that  it  introduces  a  new 
term  which  must  be  unintelligible  to  all  ex- 
cept microscopists.  For  example,  an  en- 
gineer finds  a  paper  in  which  he  is  intor- 
ested,  and  in  which  the  quantities  are 
given  in  the  new  unit;  how  is  he  to  avoid 
the  most  serious  mistakes  unless  each  paper, 
no  matter  what  its  subject  may  be,  shaD 
first  give  a  full  explanation  of  the  measures 
used?  The  truth  is  that  this  proposition  of 
Prof.  Hitchcock's  tends  to  separate  micro- 
scopists from  all  other  scientific  men,  by 
establishing  new  and  unnecessary  units, 
notations  and  terms.  And  the  absurdity  of 
such  a  suggestion  is  at  once  obvious,  when 
we  refiect  thi^t  aU  this  fuss  is  made  merely 
about  the  placing  of  a  decimal  point— 
for  that  is  really  all  that  it  amounts  to.  The 
metre  and  millimetre  are  weU  known  and 
universally  recognized  units,  having  famQ- 
iar  contracted  designations — m.  and  mm. 
To  urge  the  adoption  of  a  new  unit  is  as 
much  a  backward  step  as  it  would  be  to 
attempt  to  revive  the  old  wine  and  beer 
measures,  and  bring  them  into  use  for  spe- 
cial liquids. 

The  third  proposition,  which  looks  to  the 
adoption  of  a  micrometer  constructed  by 
some  particular  maker  as  a  standard,  is,  to 
say  the  least,  a  singular  one.  It  is  a  &ot, 
unknown  perhaps  to  Prof.  Hitchcock,  but 
pretty  generally  understood  by  others,  that 
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there  are  seToral  very  Bkilful  artists  in  this 
oonntiywho  are  at  present  devoting  their 
attention  to  the  oonstmotion  of  accurate  mi- 
erometers.  Zentmayer,  Gnndlaoh,  Eiohom, 
and  others  are,  to  our  personal  know- 
ledge, working  in  this  direction.  For  any 
scientiflo  society  to  nrge  the  adoption  of 
the  micrometers  of  any  one  of  these  makers, 
without  first  instituting  a  general  oompeti- 
tiye  examination,  would  be  enough  to  bring 
it  into  contempt;  and  yet  this  is  what  Prof. 
Hitchcock  proposes  that  the  New  York  Mi- 
eroscopioal  Society  shall  do  !  1  As  soon  as 
this  proposition  was  stated  in  our  hearing 
before  the  society,  we  suggested  that  the 
society  should  at  least  appoint  a  conmiittee 
to  compare  the  proposed  standard  microm- 
eter with  the  authorized  standard  at  Wash- 
ington, as  otherwise  the  certificate  of  the 
society  would  be  not  only  worthless  but 
misleading.  The  reply  to  this  was  that 
Buoh  a  proceeding  was  not  only  unneces- 
sary, but  that  there  was  probably  no  mem- 
ber of  the  New  York  Microscopical  Society 
who  was  competent  to  make  such  an  inves- 
tigation. If  the  latter  statement  be  ac- 
cepted as  correct,  the  question  naturally 
arises^Of  what  value  is  the  certificate  of 
such  a  society?  We  must  confess  that  the 
statement  seems  to  us  a  somewhat  un- 
warranted one,  especially  in  view  of  the  fact 
that  the  New  York  Society  includes  in  its 
membersbip  two  able  engineers — F.  Ool- 
lingwood,  of  the  engineer  corps  of  the 
East  Biver  Bridge,  who  bus  given  a  great 
deal  of  attention  to  these  subjects,  and 
Charles  H.  Haswell,  the  author  of  a  well 
known  work  which  deals  largely  with  kin- 
dred questions,  and  a  man  who  has  carried 
out  with  credit  several  original  investiga- 
tions of  a  similar  nature. 

The  late  Ck)ngress  of  Microscopists  is 
now  dead,  and  any  resolutions  which  it 
may  have  passed  are  beyond  recall,  but  we 
sincerely  hope  that  the  New  York  Society 
will  not  stultify  itself  by  hasty  action  in 
this  matter,  and  we  trust  that  at  its  first 
meeting  the  American  Society  of  Micro- 
scopists, which  is  the  legitimate  successor 
of  the  Oongress,  will  hasten  to  absolve  them- 1 


selves  from  any  obligations  to  which  they 
may  seem  to  have  been  committed  by  the 
ioconsiderate  action  of  their  predecessors. 


-•—- 


(Eiitmfifmimtt. 


The  Xditor  of  the  Akbbioax  JoumvAL  ow  Mnnotoorr 
doM  not  hold  hlmtelf  rMponslble  for  opinions  or  ffeots 
•tatod  by  corroBpondentt.  In  this  depMtment  wo  ao* 
oord  the  widest  liberty  oonelstent  with  proper  ooorteey. 

Oiling  the  Microacope. 

Ei.  Am,  Jour.  Microaoopy — I  fear  that  Mr. 
Allen  Y.  Moore's  advice  to  *'  well  oil  the  work- 
ing parts  **  of  a  microscope,  if  followed  by 
many  workers,  will  caase  them  a  great  deal  of 
annoyanee  and  tronble.  I  have  seen  many 
iDstmments  badly  osed  up  by  the  free  applica- 
tion of  coarse  oils. 

The  workmanship  of  every  microscope  ought 
to  be  so  good  that  it  will  bear  ten  years'  nse 
without  the  application  of  any  Inbricator. 
liine  is  so  made,  not  so  all.  If  any  Inbricator 
is  used,  it  should  be  the  finest  *'  watoh  oil,"  ap- 
plied not  freely,  but  in  small  quantity,  and 
then  careftilly  cleaned  off— all  that  is  visible. 
For  the  rack,  very  pure  thick  grease,  like  beef 
marrow,  in  minate  quantity,  is  preferable  to 
fluid  oils,  which  oxidize  and  become  gummy. 

C.  8. 

TRAN8A0TI0KS  OF  800IETIE8. 

Non.>-It  will  »fford  ns  greet  pleeaore  to  publish  note* 
of  the  TreueaotionB  of  eny  of  oar  Mloroieoplcel  SooleUee. 
The  limited  epeoe  »t  onr  oommend  preclndee  the  in- 
■ertlon  of  lengthened  eooonnte  of  mere  baalneee  detalle. 
We  wish  It  also  to  be  dietlnotly  understood  thet  these 
reports  ere  pubUshed  es  reoelTod  from  the  Seoretsrles 
of  the  dlfrerent  Societies,  and  the  Joumsl  is  not  to  be 
held  in  eny  wise  responsible  for  any  statements  oon« 
tafned  therein. 

S»n  Fntaeiaoo  Mteroa«opl«al  Soeleir— The 
regular  meeting  of  the  San  Franoiioo  Mioroscopioal 
Society  was  held  Thursday  evening,  Sept.  19,  Pres- 
ident Hyde  in  the  chair. 

Valuable  donations  from  Messrs.  H.  G.  Hanks, 
S.  Heydenfeldt,  Jr.,  and  Father  Bleasdale,  were 
announced,  and  the  library,  enriched  beyond 
the  usual  periodical  literature,  received  a  splendid 
series  of  plates  and  text  upon  the  **  Edible  and 
Poisonous  Fungi  of  Sweden."  The  Bev.  J.  J. 
Bleasdale,  F.  B.  S.,  was  elected  a  oorrespoDding 
member  of  the  Society.  After  selecting  a  topic  for 
the  next  meeting,  "  The  Microscope  as  an  Instru- 
ment of  Diagnosis,**  the  exercises  of  the  evening 
were  closed  with  a  paper  by  Mr.  Xenos  Clark,  on 
the**  Hard  Tissues  of  Animals— Their  Origin  and 
Formation.**  An  extended  extract  firom  this  paper 
will  be  found  In  another  colnmn. 
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Subeoriben  who  have  *  nuplns  of  inieretting  mi- 
oroioopio  mftteriaL  or  objeoti  in  any  dBpartment  of 
Dfttam  BoieDoc^  wnioh  thej  wiih  to  exooaoge,  may 
announce  it.  without  ohuge,  in  thia  column.  The 
following  rules  must  be  obeerved:  1.  The  prifilese 
of  announcing  an  exchange  ia  confined  to  ■ub- 
florihen.  2.  ExoEAMan  only  will  be  admitted. 
Sales  must  be  relegated  to  the  advertising  de- 
partment. 8.  Each  exchange  will  be  limited  to 
three  lines,  and  must  be  legibly  written  on  a  separ- 
ate slip  of  paper  (not  embodied  in  a  letter).  Be 
careful  about  the  address. 

For  exchange,  well  prepared  herbarium  speci- 
mens f^om  the  flora  in  the  vicinity  of  Obicago. 
Address  Mason  Bross,  600  Dearborn  Avenue,  Ohi- 
oago. 

Diabantite,  a  newly  discovered  mineral,  and 
other  specimens,  in  exchange  for  good  cabinet 

Seoimens  from  other  localities.    A.  H.  Eddy,  Box 
S,  New  Britain,  Oonn. 

Slides  of  moss  persltome  Funaria  hygrometrica. 
for  any  good  object  or  material;  also  slides  of  named 
diatoms  for  other  named  varieties.  Jos.  McKay, 
2i  Liberty  street,  Troy,  N.  Y. 

Three  Wenham  compressorinms  for  a  Oox's  self- 
centering  turn-table  complete.  Geo.  A.  Mitchell, 
Hanover,  N.  H. 

Marine  sIgsB,  diatoms  in  situ  on  algSB,  musd, 
hepotic0.  ferns,  lichens,  lyoopodiaoes,  etc,  in  ex- 
change for  any  good  mounted  objects.  M.  A. 
Booth,  Longmeadow,  Mass. 

Living  specimens  of  Yolvox  globator  sent  for  a 
mounted  slide.    E.  W.  Holway,  Decorah,  Iowa. 

Wanted  for  a  choice  collection  of  mound  builder's 
and  Indian  relics,  a  good  binocular  stand.  Address 
Bev.  J.  D.  King,  Chatham,  Mass. 

Wanted,  a  good  microscope  stand,  binocular  pre- 
ferred, in  exchange  for  photographic  lenses.  M. 
Taylor,  ($76  Broadway,  New  York. 

Wanted,  a  microscope,  objective,  or  accessory 
apparatus,  in  exchange  for  a  nrst-olass  guitar,  Wm. 
B.Tiiton*8  patent;  cost  $40.  H.  B.,  Box  852,  Wor- 
cester, Mass. 

Large  quantitv  botanical  species  indigenous  to 
this  section,  well  preserved,  to  exchange  for  similar 
of  other  sections  of  U.  8.  H.  F.  Jaeger,  466  Dear- 
bom  Avenue,  Oliioago,  m. 

First-class  injections  and  stainings  of  tongue, 
liver,  kidney,  bladder,  intestine,  stomach  and  Ivain 
of  rabbit,  and  kidney  of  pig,  in  exchange  for  vege- 
table stainings,  insects,  etc.  J.  Eckstein,  Jr.,  186 
Broadway,  Cincinnati,  0. 

Spines  of  Euplectella  spedosa  (glass  sponge); 
also  globular  sand  from  Greet  Ssit  Lake,  for  other 

good  material.     J.  Gayler,  Bidgewood,   Bergen 
^unty,  N.  J.,  Box  104. 

Wanted,  a  good  Mdller*s  balsamed  proof  plate,  in 
exchange  for  a  Beck's  microscope  lamp.  H.  Wat- 
son, 81  Abom  street.  Providence,  R.  I. 

Leaves  with  stellate  hairs,  including  the  beauti- 
ful Oroton  eleuthera,  from  the  Bahamas;  also  poly- 
paries  showing  reproductive  capsules,  mounted  or 
unmounted,  for  exchange.  0.  0.  Merriman,  Boch- 
ester,  N.  Y. 

Slides  of  human  lung  in  second  stage  of  pneu- 
monia, for  other  pathological  specimens.  F.  W. 
Mercer,  M.  D.,  Southern  Hospital,  Anna,  HI. 

Wanted,  good  gatherings  of  Pleurosigma  angu- 
latum.  for  diatoms,  good  slides;  will  give  material 
or  casn.    Eugene  Mauler,  Travers,  Switjeerland.      | 


Australian  diatoms  and  other  objects,  unmount- 
ed, sent  for  varieties  of  insect  pests  in  their  sts^es; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  Sydney  Gibbons,  Mel- 
bourne, Victoria. 

Sole  sUn  and  single  and  doable  stainings  in  ex- 
change for  other  well  mounted  objects,  anatomiosU 
preferred.  John  Walker,  comer  Eighth  street  And 
Twelfth  avenne«  Minneapolis,  Minn. 

Hamilton,  Up.  Held,  and  Oarbonifbrous  fosolls; 
also  eastern  minerals,  to  exchange  for  fossils,  min- 
erals, shells,  or  Indian  relics;  lists  of  duplicates  and 
desiderata  sent  upon  application.  B.H.  WristLt^ 
Penn  Yan,  N.  T. 

For  exchange,  for  a  microscope,  a  small  eoRine 
lathe  (screw  cutting)  in  nice  order,  costing  $110» 
Address  Dr.  J.  H.  Oonverse,  West  Troy,  N.  Y. 

Sections  of  mauzanita,  Calif,  laurel,  chapparal, 
Yerba  lauta,  mountain  mahogany,  cedar,  etc.;  oop- 
per  and  silver  ores  from  Comstock  lode,  opaqne; 
and  rare  chemicals  for  polarisoope,  for  any  Rooa 
mounted  objects.  F.  H.  Bngels,  M.D.,  Vbguiia^ 
Mev. 


M\»1m*»  §tfmlmmt 


▲rrmttged  Dl»toaas— The  art  of 
diatoms,  either  in  symmetrical  groups  er  for  tbe 
careful  study  of  certain  selected  specfanens,  liaa 
been  very  successfully  taken  up  by  several  Amex^ 
loan  mierosoopista.  We  have  Just  received  from 
Mr.  Bluer,  of  Greene,  Iowa,  a  slide  of  snan^ed 
diatoms  representing  a  vase  of  firuit.  The  viae  is 
outlined  by  Pleuroaigmas,  and  the  fruit  is  repre- 
sented by  different  varieties  of  circular  diatoms, 
some  of  them  showing  color.  Viewed  with  tlie 
paraboloid  it  is  a  beautiful  object,  and  would  form 
an  interestlBg  addition  to  any  oabinek 

A  Good  Hint  for  Photofprapben. ^Dr.  Tbos, 

Buzsard,  who  was  recently  undergoing  the  asosU 
ordeal  in  a  photographer's  gallery,  conceived  the 
idea  of  suggesting  some  arrangement  for  relieving 
the  eyes  during  the  time  it  was  necessary  to  keep 
them  fixed  upon  a  given  object.  In  his  own  caae 
he  found  that  staring  at  a  certain  spot  caused  hi« 
vision  to  become  indistinct,  and  surrounding  ob- 
jects became  lost,  as  in  a  thickening  mist,  wliilst 
as  the  sitting  was  prolonged,  a  feeling  of  giddineaa 
and  even  faintness  was  experienced.  The  plan  he 
suggested  was  to  draw  upon  a  piece  of  card,  aboot 
four  inches  in  diameter,  a  clock-face,  and  add  tbe 
usual  Boman  figures.  This  card  was  fixed  aboat 
eight  feet  distant,  and  when  the  sitting  began  be 
fixed  his  eyes  upon  tbe  figure  XII,  and  then  upon 
tbe  I,  II.  ni,  and  so  on  all  around  the  dock,  shift- 
ing his  gaze  leisurely  from  one  figure  to  the  other. 
The  result  was  the  sitting  ended  without  any  sense 
of  strain,  and  he  seemed  to  have  sat  without  an 
effort,  while  the  slight  change  in  the  direction  of 
vision  required  did  not  at  all  affect  the  accuracy  of 
the  portrait. 
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The  Germ  Theory  of  Disease,  and  its 
Present  Bearing  upon  Public  and  Per- 
sonal Hygiene. 

A  lecture  delivered  before  the  Philadelphia  Social 
Scieoce  Associatioo,  Oct.  17,  1878,  by  Jos.  G. 
BiobardBon,  M.  D.,  Professor  of  Hygiene  and 
Demonstrator  of  Histology  in  the  University  of 
Pennsylvania.  • 


HE  deyaatating  epi- 
demic of  yellow 
fever  now  raging 
in  some  of  onr 
Sontbem  States 
has  called  forth  so 
mnch  discussion  in 
regard  to  the  na- 
ture of  this  and 
kindred  maladies, 
that  few  pers  ^ns  of 
culture  have  failed 
to  hear  more  or  less 

in  the  last  six  months  of  the  germ  theory 

of 


This  hypothesis,  of  which  for  more  than 
ten  years  I  have  been  an  earnest  advocate, 
notwithstanding  its  unpopularity  both 
within  and  outside  the  medical  profession, 
has,  in  consequence  of  some  recent  discov- 
eries, begun  to  be  received  into  favor  by 
many  physicians,  although  many  more  still 
look  upon  it  with  distrust,  if  not  with  con- 
tempt. 


Hence,  without  attempting  to  convert 
you  all  to  a  faith  in  the  absolute  truth  of 
its  tenets,  I  believe  the  time  has  now  come 
for  me  to  point  out  exactly  what  its  doc- 
trines are,  to  enumerate  the  chief  facts 
which  form  their  support,  and  to  indicate 
the  precautions  which,  if  we  admit  it  is 
probably  true,  wisdom  enjoins  upon  us 
towards  preventing  the  propagation  and 
spread  of  disease. 

In  order  to  render  myself  clearly  under- 
stood, I  will  begin  by  explaining,  in  the 
first  place,  that  the  germ  theory  of  disease, 
which  was  originally  propounded  by  the 
celebrated  Linnaeus,  the  father  of  botany, 
more  than  a  century  ago,  but  has  since 
been  somewhat  modified  by  its  successive 
advocates,  professes  to  account  for  the  phe- 
nomena of  small  pox,  yellow  fever,  typhoid 
fever,  relapsing  fever,  measles,  scarlatina, 
diphtheria,  chicken  pox,  erysipelas,  etc., 
by  attributing  them  to  the  more  or  less 
mechanical  irritation  and  other  disturbances 
set  up  by  masses  of  spores  and  mycelial 
threads  developing  in  the  blood  and  in  the 
affected  tissues.  The  period  of  incubation 
or  hatching  out  (by  which  is  meant  the 
time  between  exposure  to  small  pox,  for 
example,  and  the  development  of  the  com- 
plaint) is  supposed  to  correspond  with  that 
required  for  the  germination  of  these  spores 
or  seeds  of  the  fungi.  The  gradual  incre- 
ment of  the  symptoms  is  attributed  to  the 
growth  of  the  millions  of  minute  fungoid 
plants,  whose  period  of  greatest  luxuriance 


242 


THE  AMERICAN 


marks  the  aome  of  the  attack,  and  the 
death  and  destmotion  of  which  oorreBpond 
to  the  decline  of  the  disease. 

The  contagioQsness  of  the  oommnnicable 
maladies  is  accounted  for  very  beantif ally 
by  the  existence  of  the  immense  number  of 
spores  (the  trne  seeds  of  disease)  constantly 
produced  in,  evolved  from  the  affected  indi- 
vidual, and  carried  through  the  air  of  a 
room  or  house,  either  alone  or  attached  to 
some  of  the  innumerable  epithelial  cells 
which  are  constantly  being  rubbed  off  by 
millions  from  the  surface  of  our  bodies. 

The  general  absence  of  second  attacks  is 
admirably  explained  by  the  hypothesis  that 
the  •parasitic  fungus  on  the  first  occasion 
has  exhausted  all,  or  nearly  all,  of  some 
peculiar  (unknown)  organic  ingredient  in 
our  bodies,  which  is  absolutely  requisite  for 
its  support,  according  to  the  very  same  law 
that  will,  as  every  farmer  knows,  cause  his 
wheat  to  fail  if  he  plants  it  repeatedly  in 
the  same  ground,  and  neglects  to  secure  a 
due  rotation  of  crops. 

At  the  outset  of  my  plea  in  favor  of  this 
doctrine,  let  me  say  that,  in  spite  of  the 
bold  assertions  of  certain  enthuBiasts  and 
savans  with  whom  zeal  outruns  knowledge, 
no  really  skilful  microsoopist  will  at  present 
maintain  that  minute  vegetable  organisms 
found  in  connection  with  contagious  mal- 
adies are  as  yet  proved  to  have  any  definite 
relation  to  them  as  causes  of  disease. 

Neyertheless,  the  presumption  that  such 
casual  relation  does  exist  is,  in  my  opinion, 
so  strong  that  I  intend  to  ask  you  to  accept 
(as  far  as  is  readily  feasible)  my  judgment 
that  it  will  be  proved  in  the  near  future, 
and  I  therefore  seek  in  this  brief  address 
to  popularize  the  conception  that  contagi- 
ous diseases  are  conveyed  from  one  person 
to  another  by  the  transplanting  of  micro- 
scopically visible  spores  or  seeds,  which 
have  a  separate  vitality  of  their  own,  each 
after  its  kind,  and  which  are  to  be  escaped 
justas  we  would  escape  hordes  of  animals 
or  swarms  of  insect  pests,  by  shutting  them 
out  or  killing  them  off,  before  they  can  suc- 
ceed in  fastening  upon  our  bodies. 

All  true  philanthropists  must,  it  seems  to 


me,  desire  that  humanity  should  benefit  by 
this  knowledge,  even  at  the  present  hour, 
although  the  conservative  opponents  to  the 
germ  theory,  whilst  evidently  wavering  in 
their  defence,  are  not  yet  driven  into  the  last 
ditch  on  this  side  of  complete  surrender. 

I  believe,  as  I  wrote  some  years  since  in 
regard  to  favus,  a  parasitic  skin  disease  of 
children,  ''  we  see  to-day  the  same  old  bat- 
tle fought  (in  regard  to  this  skin  disease, 
and  also  to  small  pox,  diphtheria,  and  their 
cogeners)  which  fifty  years  ago  was  so 
strenuously  contested  by  Biett  and  Mor- 
gagni  on  the  one  hand,  and  the  microsoop- 
ists  on  the  other,  in  relation  to  scabies  or 
the  itch,  at  present  universally  admitted  to 
be  due  to  a  minute  insect,  the  aoams 
scabiei;  and  to  the  student  of  human  nature 
it  is  a  most  interesting  confirmation  of  the 
wise  king's  dictum,  '  there  is  no  new  thing 
under  the  sun,'  to  observe  how  the  same 
doubts,  followed  by  the  same  objections, 
were  urged  against  the  parasitic  character 
of  the  itch  that  are  now  put  forward  in  op' 
position  to  the  vegetable  nature  of  the 
cause  of  ringworm  or  favus.  Thus,  Biett, 
Oazenave,  Lugol,  etc.,  denied  then,  that 
even  with  the  aid  of  microscopes  of  high 
power,  any  insect  whatever  could  be  dis- 
covered. When,  by  a  succession  of  lucky 
accidents,  so  many  observers  blundered 
into  seeing  the  insect,  that  this  positioD 
was  no  longer  tenable,  opponents  to  the 
parasitic  theory  changed  their  base  of  oper- 
ations, and,  admitting  the  occasional  exist- 
ence of  the  aoarus,  stoutly  maintained  that, 
instead  of  being  the  cause  of  scabies,  it 
was  a  secretory  product  of  that  affection, 
and  by  no  means  a  constant  one.  FinaUy, 
when  proof  that  the  whole  disease  could 
arise  from  the  deposit  of  a  single  itch  in* 
sect  upon  the  skin  of  a  previously  healthy 
person  became  incontestable,  the  anti-mi- 
croscopist  took  refuge  in  the  assertion  that 
in  such  cases  'the  insect  taken  from  the 
scabious  vesicle,  being  charged  wUh  the  virus, 
the  fluid  qf  the  vesicle,  by  penetration  of  the 
cuUde,  inserted  this  virus,  and  produced 
the  disease,'  as  the  innoonlation  of  cow- 
pox  is  accomplished." 
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One  of  the  strongeet  arguments  against 
the  doctrine  that  living  germs  can  enter 
into  the  human  organism  from  the  aliment- 
ary canal,  is  that  derived  from  the  a  priori 
probability  that  the  solvent  action  of  the 
gutric  and  intestinal  juices  must  destroy  all 
vitality  in  the  microscopic  organisms  which, 
on  this  hypothesis,  constiluted  the  morbific 
matter,  the  contagium  vivum  of  disease.  A 
fundamental  step  towards  establishing  the 
germ  theory,  therefore,  was  manifestly  by 
proving  that  bacteria  or  analogous  low 
forms  of  life  could  penetrate  from  the  stom- 
ach to  the  blood,  to  be  thereby  carried  into 
all  parts  of  the  system,  and  this  I  was,  I 
believe,  the  first  to  demonstrate.  My  ob- 
servations were  detailed  in  the  American 
Journal  of  the  Medical  Sciences^  for  July, 
1868,  from  which  I  extract  the  following  as 
the  most  important: 

*' Experiment  ith.—hi  7:45  f.  m.,  May  17, 
1868,  I  drank  four  fluid  ounces  of  water 
similar  to  that  employed  in  the  preceding 
investigations,  and  containing  multitudes 
of  bacteria,  estimated  as  numbering  27,000,- 
000,000.  At  a  quarter  past  eight  I  exam- 
ined a  drop  of  blood  drawn  with  the  aid  of 
a  cataract  needle  from  the  tip  of  my  finger, 
and  confined  between  a  slide  and  cover 
cleaned  with  strong  hydrochloric  acid. 
Under  the  field  of  the  l-25th  inch  objective, 
the  interspaces  between  the  rows  of  blood- 
corpuscles  were  found  to  contain  multitudes 
of  apparently  spherical  molecules  in  rapid 
and  erratic  motion,  but  so  very  minute  as 
to  readily  escape  notice,  even  with  this  high 
power,  except  under  the  closest  scrutiny;  in 
the  course  of  half  an  hour  not  less  than  one 
hundred  were  observed.  At  9  p.  m.  another 
drop  of  blood,  examined  with  the  same 
precaution  exhibited,  in  addition  to  these 
minute  partides,  other  bodies  less  active  in 
their  movements,  of  much  greater  magni- 
tude, and  which,  under  an  amplification  of 
1,100  diameters,  appeared  precisely  similar 
to  the  bacteria  I  had  been  studying  a  few 
hours  before  in  the  identical  decomposing 
beef  juice  imbibed.  Five  of  them  were 
thus  enlarged,  so  as  to  exhibit  an  unmis- 
takable organized  structure  totally  different 


from  their  associated  aggregations  of  Beale's 
germinal  matter.  Three  of  these  bacteria 
were  each  about  1-12000  of  an  inch  in 
length,  and  1-25000  of  an  inch  in  width, 
very  distinctly  constricted  in  the  middle;  a 
fourth  was  obviously  composed  of  four,  and 
a  fifth  of  six  joints,  arranged  in  a  straight 
line,  the  motion  of  which  was  of  that  pe- 
culiar waving  character  so  universal  among 
the  oscillatoriaceie.  The  last  two  were 
most  clearly  visible,  when  they  happened 
to  lie  verti(»dly  to  the  surface  of  the  glass, 
and  would  probably  escape  observation 
under  the  l-8th  inch  except  in  that  posi- 
tion, or  be  therefore  mistaken  for  simple 
globular  bodies,  although  in  several  cases 
I  detected  in  the  second  and  third  experi- 
ments (with  a  lower  power)  a  shadowy 
elongation  of  one  diameter  of  the  revolving 
molecule  thus  observed." 

These  results  of  mine  were  corroborated 
soon  after  by  the  researches  of  Dr.  Neftel, 
of  New  York,  upon  some  of  the  inferior 
animals,  in  regard  to  which  he  informs  us 
[New  York  Medical  Record,  July  15,  1868, 
p.  226):  "My  experiments  so  far  lead  me 
to  the  conclusion  that  the  lower  vegetable 
organisms  can  continue  to  live  and  multiply 
in  the  tissues  of  living  animals,  and  that 
they  can  enter  into  the  general  circulation 
either  through  the  intestinal  canal  or  respir- 
atory organs,  or  by  means  of  hypodermic 
injections.  What  is  their  ultimate  fate  in 
the  animal  organism,  and  what  their  impor- 
tance in  producing  disease,  further  investi- 
gation will  have  to  show." 

M.  E.  Semmer,  in  Yirchow's  Archives, 
April,  1870,  in  his  paper  on  the  ''Results 
of  Injection  of  Fungous  Spores  and  Fun- 
gous Cells  into  the  Blood  of  Animals," 
gives  additional  corroboration  of  the  con- 
clusions to  which  I  arrived  by  personal  ex- 
periment 

Notwithstanding  these  and  other  investi- 
gations, the  germ  theory  of  disease  made 
but  little  real  progress,  at  least  in  English- 
speaking  countries,  until  about  three  years 
since,  when  the  researches  of  Prof.  Burdon 
Sanderson  and  E.  Klein,  of  London,  as  set 
forth  in  Mr.  Simon's  Beport  for  1874,  as 
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Medical  Officer  of  the  BriiUh  Privy  Ooan- 
oil,  commanded  much  profeaaional  atten- 
tion, and  donbtleas  led  many  who  had  pre- 
viouBly  ignored  the  theory  to  examine  anew 
its  claims  to  credibility. 

In  this  report  are  endorsed  the  next  two 
gpreat  steps  towards  the  establishment  of  the 
germ  theory,  namely,  the  experiments  of 
Oertel  and  Wassiloff,  who  showed  that  if 
the  cornea  of  a  rabbit  is  lightly  pricked 
with  a  needle  that  has  been  thmst  through 
diphtheritic  false  membrane,  the  wound 
does  not  heal  up  as  similar  tiny  punctures 
with  clean  needles  do,  but  becomes  in  a  few 
days  the  centre  of  radiating  streaks  of 
brownish  opacity,  which,  under  the  micro- 
scope, are  seen  to  be  made  up  of  colonies  of 
the  yegetable  spores  (micrococci)  of  diph- 
theritic disease.  The  other  important  step 
was  the  detection  by  Obermeier,  of  Berlin, 
of  a  minute  fungoid  growth  (spirillium)  in 
the  blood  of  patients  suffering  with  relaps- 
ing fever,  a  fact  which  Prof.  Strieker,  of 
Tienna,  whose  world-wide  fame  as  a  most 
skilful  microscopist,  renders  his  testimony 
condnsive,  told  me  only  a  few  weeks  ago  he 
had  fully  confirmed. 

These  and  other  researches  led  Dr.  Wil- 
liam Roberts,  of  Manchester,  England,  in 
his  annual  address  before  the  British  Med- 
ical Association  last  year,  to  assert  that  the 
germ  theory  of  disease  "is  now  established 
upon  a  firm  experimental  basis,  and  if  fairly 
grasped  in  capable  hands,  will  very  soon 
give  us  most  important  aid  in  our  struggle 
with  disease."  And  a  recent  eminent  Ger- 
man writer  on  pathology.  Prof.  Orth,  late 
of  Berlin,  now  of  Gottingen,  declares: 
''Of  all  the  modifications  which  the  blood 
undergoes,  the  least  understood,  and  at  the 
same  time  the  most  important,  is  unques^ 
tionably  that  which  is  due  to  the  admixture 
with  low  organisms.  Recent  researches 
leave  no  doubt  whatever  that  in  some  dis- 
eases the  blood  contains  during  life,  though 
to  a  far  higher  degree  after  death,  certain 
low  forms  of  animal  or  vegetable  life. 
Those  organisms  which  have  a  thoroughly 
characteristic  appearance  can  be  detected 
without  any  great  difficulty  with  very  high 


powers,  provided  the  layer  of  blood  which 
is  examined  be  very  thin,  or  that  the  red 
corpuscles  have  been  destroyed  with  acetic 
add  or  alkalies."* 

The  latest,  and  perhaps  most  important 
advance  towards  actual  proof  of  the  germ 
theory,  has  just  been  made  by  my  friend, 
Prof.  E.  Klein,  F.  R.  8.,  of  London,  who,  in 
a  series  of  admirable  investigations,  partly 
communicated  to  the  Royal  Society  in  Feb., 
1878,  shows  that  a  kind  of  bacterium  found 
in  the  peritoneal  exudation  of  pigs  affected 
with  a  disease  sometimes  called  typhoid 
fever  (but  more  properly  entitled  pneumo- 
enteriUs  contagiosa),  may  be  cultivated  in 
different  fiaids  outside  tJie  animal's  body 
for  eight  consecutive  generations,  and  then 
produce  the  original  malady  in  healthy  ani- 
mals upon  which  it  is  innoculated. 

The  daily  success  of  Lister's  antiseptio 
method  of  dressing  wounds,  now  firmly 
established  in  the  London,  and  many  of  the 
Continental  hospitals,  is  a  further  and 
almost  unanswerable  evidence  of  the  in- 
fective power  of  germs,  and  the  wonderfully 
lucid  explanations  and  ingenioua  experi- 
ments of  Prof.  Tjmdall  have  done  much  to 
enable  all  to  realize  the  intimate  relation 
which  exists  between  dust  (which  consists 
largely  of  germs)  and  disease. 

It  may  not  be  amiss,  before  leaving  this 
part  of  my  subject,  to  reply  to  an  objection 
which  has  been  frequently  offered  to  obser- 
vations upon  bacteria  met  with  in  connec- 
tion with  various  diseases,  namely,  that 
such  organisms,  apparently  quite  identical, 
are  often  detected  in  absolutely  healthy  ani- 
mals, and  therefore  cannot  be  causes  of  dis- 
ease. Those  who  urge  this  argument,  how- 
ever, seem  to  forget  that  since  the  bacterial 
spores  and  rods  are  only  the  analogues  of 
the  seeds  and  roots  of  larger  plants,  and  by 
no  means  entire  organisms,  it  is,  therefore, 

*Dr.  Orth  deBoribei  the  gray  ooating  on  wonnda 
affected  with  hoipital  gangrene,  and  Uning  iha 
aterus  in  puerperal  fever,  as  being  made  up  chiefly 
of  micrococci  and  bacteria.  He  alio  atierti  what 
I  long  ago  beliered  and  taught,  that  in  metaitatio 
abiceues,  and  probably  in  carbnndei  andboilf,  the 
starting  point  of  the  slough  which  forms  the  core 
is  found  in  a  small  artery  plugged  up  by  a  littu 
wandering  mass  of  miorococd  or  fungous  spores. 
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no  more  reasonable  to  expect  us  to  distin- 
gnish  the  baoteriam  which  deyelops  into 
the  oatLse  of  yellow  fever,  for  inatanoe, 
from  that  which  prodnoes  simple  pntref ac- 
tion, than  it  is  to  demand  we  should  dis- 
criminate at  sight  the  root  and  seed  of  a 
choke  pear  from  those  of  a  Seckel.  In 
either  case  it  may  be  only  by  cnltivating 
the  plant  to  its  fall  perfection,  and  testing 
its  ripe  fruit  that  we  can  determine  its  place 
in  nature. 

Abandoning,  however,  as  I  said  before, 
all  claim  at  present  to  certainty  that  the 
germ  theory  of  disease  is  true  in  every  de- 
tail, let  as  consider  what  modifications  of 
the  ordinary  sanitary  precautions  we  can 
wisely  adopt  in  view  of  the  probability  that 
bacteria  or  closely  allied  organisms  are  the 
actual  caoses  of  constitutional  diseases. 

In  the  first  place,  it  seems  to  me  that 
great  benefit  would  result  from  its  being 
nnderstood  by  every  man,  woman  and 
child  that  the  contagion  of  small  pox,  yel- 
low fever,  typhoid  fever,  scarlet  fever,  mea- 
sles, diphtheria,  cholera,  etc.,  is  probably 
composed  of  exceedingly  minute  seeds 
called  spores,  so  small  that  a  mass  the  di- 
ameter of  one  of  the  dots  or  periods  (.) 
upon  a  printed  page  might  contain  over 
fifty  miUions. 

Each  one  of  these  fifty  millions  of  seeds 
is  capable,  under  favorable  circumstances, 
of  reproducing  its  kind  with  almost  incon- 
ceivable rapidity,  so  that  supposing,  for  ex- 
ample, the  zygodesimus  of  Prof.  Letzerich 
is  really  the  morbific  agent  causing  diph- 
theria, a  particle  of  the  grayish  false  mem- 
brane which  appears  in  the  throat  of  pa- 
tients ill  with  this  complaint,  although  no 
bigger  than  the  dot  just  mentioned,  might 
contain  separate  seeds  enough  to  infect 
every  inhabitant  of  the  whole  continent  of 
North  America  with  diphtheritic  disease. 

The  obvious  deductions  from  these  facts 
tend  to  strengthen  the  argent  recommenda- 
tions of  sanitarians  that  every  effort  should 
be  made:  Ist,  to  prevent  theae  morbific 
germs  from  being  let  loose  upon  the  world; 
and,  2d,  when  they  have  made  their  escape 
into  the  free  air  or  water,  to  destroy  all 


spores  likely  to  come  in  contact  with  un- 
protected persons,  that  is  to  say,  human 
beings,  from  whose  bodies  one  crop  of 
small  pox  (or  cow  pox]  fungus,  yellow  fever 
bacteria,  relapsing  fever  spirillia,  etc.,  have 
not  already  been  raised. 

Each  individual  affiected  with  small  pox 
or  any  other  of  the  diseases  above  men- 
tioned, is,  according  to  this  theory  to  be 
looked  upon  as  a  sort  of  hot-bed  or  forcing 
house  for  the  seeds  or  spores  of  that  mal- 
ady. From  his  or  her  body  are  continually 
given  off  in  all  directions  by  the  skin,  the 
breath,  the  perspiration,  and  the  other 
secretions,  millions  of  spores,  of  the  ex- 
treme minuteness  I  have  described,  each 
one  of  which,  if  it  were  received  into  a  hu- 
man system  under  favorable  circumstances, 
would  rapidly  reproduce  itself,  and  after  a 
few  days  or  weeks  (corresponding,  as 
already  stated,  to  what  is  known  as  the 
period  of  incubation)  give  rise  to  a  new 
case  of  the  disease  again — a  new  hot-bed  of 
contagion  for  other  unprotected  organisms. 

Now  these  pores,  just  like  the  seeds  of 
larger  noxious  weeds,  which,  when  allowed 
to  gain  a  foothold  in  our  fields  and  gardens, 
propagate  themselves  with  such  immense 
rapidity,  have  no  power  to  move  of  their 
own  accord,  and  can  only  develop  if  they 
meet  with  air,  moisture  and  congenial  soil 
suited  to  their  peculiar  requirements.  That 
is,  if  a  small  pox  patient  is  shut  up  in  a 
germ-tight  room,  so  that  the  seeds  cannot 
escape,  or  if  whilst  in  the  open  air  that  air 
is  stagnant  so  that  no  seeds  are  wafted  away 
from  the  immediate  neighborhood  of  the 
individual,  or  if  when  carried  along  by  the 
wind  they  are  blown  away  from  any  human 
habitation,  are  desiccated  in  a  dry  at- 
mosphere, baked  by  the  sun's  rays  or  by 
artificial  heat,  frozen  by  extreme  cold  (as 
seems  to  be  the  case  with  yellow  fever 
germs),  or,  finaUy,  if  they  happen  to  meet 
with  no  persons  but  those  who  have  had 
small  pox  or  been  sufficiently  vaooinated — 
in  other  words,  if  they  do  not  "fall  upon 
good  ground,"  all  this  wealth  of  provision 
by  which  nature  tries  to  secure  this  per- 
petuation of  the  poisonous  plant  causing 
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small  pox  in  oar  aystems,  proves  unavailing, 
and  her  malevolent  design  against  our  race, 
oaxried  out  with  snoh  a  mnltitnde  of  mor- 
derons  weapons,  utterly  fails. 

This  brings  me  to  a  notice  of  one  of  the 
most  misohieyons  popnhir  errors  which  a 
general  acceptance  of  the  germ  theory 
would  necessarily  subyert,  namdy,  the  be- 
lief that  small  pox  and  other  contagious 
maladies  often  arise  without  previous  ex- 
posure to  the  seeds  of  disease.  This  doc- 
trine, frequently  advanced  in  private  life 
as  an  excuse  for  neglect  of  proper  care  and 
caution  in  regard  to  children,  etc.,  and 
occasionally  sustained  by  public  authorities 
as  an  apology  for  violation  of  quarantine 
and  other  sanitary  regulations,  is  exceed- 
ingly pernicious,  and  our  warmest  gratitude 
would  be  due  to  the  germ  theory  of  disease, 
even  should  its  establishment  render  no 
other  service  to  humanity  than  the  explo- 
sion of  this  falku^.  The  fact  is,  as  I  flnnly 
believe,  that  (inverting  the  scriptural  aphor- 
ism) we  can  as  little  gather  thorns  from 
grapes  or  thistles  from  figs,  as  we  can  be 
troubled,  for  instance,  with  germs  of  yellow 
fever  growing  from  dean  cotton,  or  those 
of  cholera  developing  from  uninfected  rice. 

Putting  aside  the  primary  origin  of  dis- 
eases, which,  with  one  or  two  doubtful  ex- 
ceptions, is  a  question  of  prehistoric  time, 
the  germ  theory  teaches  us  that  every  new 
case  of  the  contagious  maladies  already 
enumerated  is  the  immediate  o£Qq>ring  of  a 

preceding  case,  and  the  direct  result  of  ex- 
posure of  an  unprotected  human  being  to  the 
chance  of  having  the  spores  or  seeds  of  dis- 
ease implanted  in  its  system,  an  exposure 
which  it  only  required  sufficient  knowledge, 
sufficient  foresight,  and  sufficient  care  to 
avoid. 

In  all  such  instances,  indeed,  isolation 
from  unprotected  persons,  carried  out  with 
every  due  consideration  and  kindness,  is 
^erefore  to  be  practiced,  if  possible,  and, 
under  other  conditions,  means  which  will 
destroy  the  life  of  the  spores,  such  as  dry 
heat  of  high  degree,  superheated  steam, 
prolonged  boiling  in  water,  caustic  acids, 
or  alkui,  etc.,  are  to  be  used  with  a  firm 
confidence  that  if  they  are  employed  thor- 
oughly enough  they  will  absolutely  put  a 
stop  to  all  spread  of  the  disease.  I 


A  very  important  suggestion  in  regard  to 
the  use  of  disinfectants,  arising  from  cor 
knowledge  of  the  germ  theory,  is  that 
since  these  spores  doubtless  fioat  in  the  at- 
mosphere, as  do  the  seeds  of  the  thistie  or 
dandelion,  and  are  no  more  susceptible  to 
the  action  of  chemicals  with  which  the  air 
containing  them  is  impregnated,  it  is  use- 
less to  expect  any  certain  and  complete  re- 
sult from  the  milder  aerial  disinfectants  as 
usually  employed,  that  is,  by  scenting  the 
medium  in  which  they  are  suspended  with 
carbo)ic  acid,  camphor,  acetic  add,  and 
dmilar  non-corrosive  agents. 

As  to  the  lesson  we  may  deduce  from 
these  teachings  in  regard  to  public  hygiene, 
I  think  its  importance  is  only  surpassed  by 
its  simplicity.  For  such  contagious  and 
infectious  maladies  it  is:  Avoid  at  any  cost 
the  entrance  into  comtnuUies  of  living  sporftt 
or  seeds  cf  disease.  And  thu  should  be  in- 
sured, not  as  in  former  times,  with  the  mere 
hope  that  somehow  we  might  escape  the 
visitation,  but  with  the  absolute  certainty 
that  with  proper  care  infection  cannot  oc- 
cur. No  doubt  many  of  us  have  smiled  at 
the  story  of  certain  terror-stricken  author- 
ities in  a  German  town,  who,  when  a  single 
potato  bug  was  discovered  in  a  fidd  near 
them,  immediately  covered  the  whole  pbm- 
tation  with  straw  soaked  in  kerosene,  and, 
setting  fire  to  it,  destroyed  every  vestige 
of  animal  and  vegetable  life  for  acres 
around.  And  yet,  if  we  consider  a  moment, 
we  realize  the  fact  that  this  apparent 
waste  of  time,  trouble,  and  potato-vinee 
was  the  wisest  and  most  economical  ex- 
penditure that  could  possibly  have  been 
made. 

How  much  more,  then,  when  our  ovn 
lives  and  the  lives  of  those  that  are  dear  to 
us,  in  addition  to  scores  of  millions  of  dol- 
lies, are  at  stake,  as  they  are  now  in  the 
South,  should  sanitary  authorities  be  armed 
with  almost  despotic  power,  in  order  that 
they  may  shut  out  or  lull  every  one  of  those 
actually  visible,  or  even  tangible,  seeds  of 
disease.  Quarantine,  didnfection,  and  pro- 
longed detention  of  persons,  with  diainfeo- 
tion  or  frequently  total  destruction  of  goods 
from  infected  districts,  is,  it  appears  to  me, 
the  right  of  the  many  at  the  expense  of  the 
few;  and  even  if,  as  I  should  advocate  for 
the  sake  of  strict  justice,  ample  compensa- 
tion for  loss  of  time  and  loss  of  properly 
were  allowed  by  law  to  those  whosuffoed,  I 
believe  the  community  at  large  wodd  be 
tenfold  better  off  pecuniarily,  to  say  nothing 
of  the  far  more  important  saving  of  human 
life  and  human  suffering,  whi<m  would  be 
secured. — Medical  BeooroL 
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Hyalodiscus  Subtilis  and  H.  Californicus, 
by  F.  Kitton,  Hon.  F.  R.  M.  S.,  Nor- 
wichy  England. 

I^Y  friend.  Prof.  H.  L.  Smith,  in  the 
ifx    notes   to   his    Century   m  of   the 
Species  Typicsd  Diatomacearam,*  says  Mr. 
Kitton  has  doubts  about  the  identity  of 
Hyahdiscus  suhiilis  with  H,  californicus,    I 
irill  endeavor  to  briefly  state  my  reasons  for 
these  doubts.      Prof.    Bailey,    in   Smith- 
sonian Contributions  to  Knowledge,  1854, 
described  and  figured   a   disc  under   the 
name  of  H,  subtilis.    In  his  description  he 
says  the  valyes  are  from  .001  to  .003  of  an 
inch  in  diameter,  the  umbilicus  little  less 
than  one-third  of  the  yalye.     The  strisB,  he 
says,  are  exceedingly  delicate.    The  mark- 
ings on  the  umbilicus  are  more  coarsely 
granular   (his  figure   represents  them   as 
large  moniliform  granules   like   those  on 
Weise's  Craspedodiscus  radiaius,)    I  have 
reoentfy  examined  some  material  from  the 
following  localities—Yarra  Yarra,  Califor- 
nia, and  Callao,  Peru,  and  have  carefully 
measured  the  entire  diameter  of  the  valves, 
and  also  that  of  the  umbilicus,  (the  meas- 
urements are  in  10,000ths  of  an  inch,  and 
will  be  given  thus,  .5   =  .0005).      Yarra 
specimens — ^largest,    .61;   umbilicus,     .34; 
smallest,  .25;  umbilicus,   .14.      California 
specimens — largest,    .61;    umbilicus,     .28; 
smallest, .  38 ;  umbilicus, .  16.   Callao  forms — 
largest,  .78;  umbilicus,  .35;  smallest,  .54; 
umbilicus,  .24    Although  size  is  of  little  or 
no  specific  value,  yet  the  smallest  valve  I 
have  been  able  to  find  is  2.5,  and  the  largest 
2.6  times  larger  than  Bailey's  forms,  and 
the   mean   diameter  of   the   umbilicus  is 
nearly  one-half  that  of  the  valves,  instead 
of  less  than  one-third,t  as  he  states  that  of  ff, 
suhUHs  to  be,  moreover  the  umbilicus  shows 
no  traces  of    moniliform  granules.      Mr. 
Hendry,  in  the  Q.  M.  J.,  vol.  ix,  page  179, 


•American  Journal  of  Mioroaoopy,  p.  188. 

fThere  seemi  to  be  aome  miatake  here,  if  .5  = 
•COOS,  then  .78  would  =  .00078;  doubtleaa  Mr.  Kit- 
ten meant  to  write  .5  =  .005,  In  which  oaae  the 
largeat  Oallao  apeoimena  woald  be  .0078  or  2.6 
times  lazffer  than  Bailey'a  ff.  subUHM,  given  bv  him 
as  .008.  The  majority  of  the  Tarra  Tarra  apecunena 
that  I  have  aa«n  are  about  .004  in  diameter. 


says  he  has  examined  authentic  specimens 
of  Bailey's,  but  they  were  from  California, 
and  not  Halifax.    Oan  authentic  specimens 
of  the  Halifax  form  be  now  obtained?    In 
a  gathering  from  the  Sandwich  Islands,  a 
form  occurs  with«a  small  umbilicus  and 
fine  striflB,  like  those  on  Actinocydus  inters 
pimdatus,  Brightwell.    It  also  has  the  dark 
coarse  strise  near  the  centre,  and  is  of  the 
same  pale  yellow  color  in  balsam;  in  fact  it 
only  difiers  from  that  form  by  the  umbili- 
cas.    Diameter  of  valve  .82  to  .59;  umbili- 
cus, .5  to  .7.      The  same  form  occurs  in 
abundance  in  a  slide  sent  me  by  M.  Petit. 
A  third  form  is  also  common  in  the  Sand- 
wich  Islands   material;    it    is   decidedly 
smaller  than  either  of  the  preceding,  hya- 
line in  color,  strisB  coarse,  and  their  decus- 
sation very  apparent;  diameter,  .29  to  .35; 
umbilicus,  .5  to  .7.    I  have  also  found  it  in 
a  gathering  from    the   English   ChanneL 
Professor  Bailey,  L  c,  page  14,  says  that  JJ. 
laevis.  Eh.,  is  distinguished  from  K  subtilis 
by  its  much  coarser  striation  and  broader 
margin  (I  infer  from  this  that  he  has  seen 
Ehrenberg's  species,  but  the  figure  in  the 
Mikrogeologie  has,  as  we  might  conclude 
from  the  specific  name,  no  markings),  in 
these  respects  agreeing  with  the  form  from 
the  Sandwich  Islands  and  the  English  Chan- 
nel, but  H,  laevis  is  represented  with  a  very 
large  umbilicus,   occupying  three-fifths  of 
the  entire  disc;  diameter  of  valve  in  Ehren- 
berg's figures,  .22. 

Podosira  hormoides  is  placed  by  M.  Petit, 
of  Paris,  in  this  genus  (see  his  Catalogue  de 
Diatomees  de  L'ile  Campbell,  etc.,  in  des 
Fonds  de  la  mer.  vol.  iii,  1877).  He  says, 
*'the  endochrome  has  nothing  in  common 
with  that  of  the  true  Podosiras,  which  re- 
sembles the  Melosiras." 

If  the  presence  of  an  umbilicus  were  con- 
stant, this  little  group  of  diatoms  would  be 
very  well  marked,  but  as  A,  interpunctatus 
sometimes  has  it  and  sometimes  not,  it  o^n 
not  be  considered  of  any  generic  or  specific 
value. 


I  add  a  few  notes  to  the  foregoing,  at 
[r.  Kitton's  8uggeetion»  fint  calling  atten- 
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F/6. 


F/G.  6. 


F/G.  a. 


F/G  5. 


^■■■^-J    t    I    1    T    t    T    i    T    1    T 

THOta,^iOTti)i  or  mn   am»/    X  290, 

Fig.  1.  L%bdl6d  E,  Oalifomicua,  from  Bailey  oolL  W.  SalliTaot. 

Fig.  2.  Slide  marked  *' Halifax"  by  Prof.  Bailey,  and  oontaining  Amj^ora  Stauroptenu 

Fig.  3.  Slide  marked  H.  Subiilis,  Qaincy,  Mass.    E.  Samuels. 

Fig.  4.  Slide  mounted  by  Prof.  Bailey— marked  Eyalodiacus,  Nora  Sootia— and  sent  by 
Prof.  Bailey  to  Mr.  Chas.  A.  Spenoer. 

Fig.  5.  From  washing  of  sea  w^eds,  San  Franoisoo,  and  the  J7.  subiUie  of  the  **Spedes 
Typicse  Diatomaoeamm.** 

Fig.  6.  Yarra  Yarra,  Australia.    Dr.  Ooates. 

Fig.  7.  H.  JFk'anklim,  No.  2  Gleye  &  MdUer,  Upaala,  1878. 

Fig.  8.  H.  Laevis,  £hr.,  HolUsGlii!;  Ya. 


Th$  Flgurea  are  aU  drawn  to  same  scaU. 
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tion  to  a  misprint  which  be  has  pointed  oat, 
of  Hycdodiscm  for  Ifyalosira,  in  my  **  Notes 
on  Century  III  Species  TypicsB  Diatom- 
acearam/'  p.  183  of  this  joarnal,  No.  202, 
and  in  his  letter  to  me  he  states  that  Nav, 
cindOj  No.  256,  is,  according  to  the  late  Dr. 
W.  A.  Amott,  the  same  as  the  Finnularia 
mtircneiformU  of  W.  Smith,  in  the  "  Syn- 
opsis of  the  British  DiatomacesB."  Dr. 
Amott  had  an  ex  cathedra  way  of  deciding, 
and  in  some  eases  (not  often)  was  most  cer- 
tainly wrong.  The  present  is  one  of  those 
cases.  In  his  desctiption  of  P.  stauronei- 
formis,  W.  Smith  cites  as  synonym,  Nav, 
Brebissaniif  Kutz.,  from  comparison  with 
flpeoimens  which  Brebisson  gave  to  him  (by 
what  authority  he  ignored  Kutzing's  name,  I 
am  unable  to  conjecture),  and  both  the  de- 
scription and  the  figure  indicate  phunly 
that  it  is  N,  Brebissonii,  No.  254  of  the 
"Species  Typicie  Diatomacearum,"  and  the 
Nav.  cincta^  No.  256,  is  quite  another  thing, 
though  I  confess  I  do  not  clearly  see  why 
Ehrenberg  should  give  the  name  ciru^a  to 
this  little  diatom,  which  I  received  from 
Brebisson,  and  also  from  Prof.  Oleve,  as  the 
genuine  N".  cincta  of  £.  As  for  Hj/alodisctis, 
the  question,  as  Mr.  Kitton  leaves  it,  is  one 
of  comparative  size  of  valve  and  umbilicus. 
Fortunately  I  have  two  of  Bailey's  slides, 
containing  his  Hyalodiscus  from  Halifax — 
or,  at  least,  one  is  marked  "Halifax  "  by 
him,  the  other  "Nova  Scotia.'*  One  ot 
these  slides  contains  the  Amphora  slaur- 
cplera  figured  on  the  same  phtte  with  the 
Hyalodiscus,  and  no  doubt  the  gathering 
which  contained  the  latter  was  the  same  as 
that  which  had  the  Amphora;  it  has  also 
the  peculiar  variety  of  Qr(tmmalop?u)ra 
sirida,  of  which  he  speaks  in  the  same  com- 
monioation.  The  other  slide,  marked  by 
Prof.  Bailey  himself,  "  Hyalodiscus^  Nova 
Scotia,"  was  sent  to  the  well-known  op- 
tician, Mr.  Chas.  A.  Spenoer,  by  Prof. 
Bailey,  as  a  test.  The  specimens  in  my 
*' Species  Typicsd  Diatomacearum "  are 
from  algsa  gathered  near  San  Francisco, 
^>^;  besides  these,  I  have  Ejellman's  gath- 
ering from  Finmark,  the  original  of  the 
Apecimens  «No.  2,  Cleve  A  Moller,"  also  a 


slide  marked  by  the  late  W.  SuUivant, 
**  Hyalodiscus  Cali/omicus  from  Prof.  Bai- 
ley's collection,"  and  another  marked  **  H. 
subtilis.  Test,"  mounted  by  E.  Samuels,  and 
labeled  "Qaincy,  Mass.,"  and  several  gath- 
erings from  Yarra  Yarra,  Australia.  To  ex- 
hibit to  the  eye  at  once,  more  clearly  than 
can  be  conveyed  by  any  description,  the 
relative  appearance  of  forms  from  these 
different  localities,  I  have  sketched  by  the 
camera,  all  to  the  same  scale,  the  outlines 
shown  on  the  plate;  and  I  add,  also,  the  H, 
laevis  of  Ehrenberg,  from  HoUis  cliff. 
Figs.  1,  2,  and  4,  are  from  Prof.  Bailey's 
slides,  and  2  and  4  are  marked  by  him,  I 
have  not  found  any  discs  quite  so  small  as 
Bailey  names,  i.  e,  .001  inch,  but  it  will  be 
observed    that   the   umbilicus  of   c.  Fig. 

4,  is  fully  half  the  diameter  of  the  valve, 
and  that  of  Fig.  2  is  much  more  than  one- 
third  the  valve;  the  majority,  however,  of 
the  Halifax  forms,  have  the  umbilicus  about 
one-third  the  diameter  of  the  valve.  If  we 
examine  Fig.  5,  the  San  Francisco  speci- 
mens, only  one  of  them,  b,  has  the  umbil- 
icus about  half  the  valve,  while  that  of  c  is 
but  a  little  over  one-third,  and  that  of  o  is 
between.  The  Massachusetts  specimens.  Fig. 
3,  agree  pretty  well  with  the  Yarra  Yarra, 
Fig.  6;  the  umbilicus  is  nearly  or  quite  half 
the  diameter  of  the  valve.  Prof.  Glove's 
specimens.  Fig.  7,  have  upon  the  whole  a 
much  smaller  umbilicus,  but  there  is  not 
much  difference  between  b  Fig.  7,  a  Fig. 

5,  and  b  Fig.  4,  as  to  relative  size  of  valve 
and  umbilicus;  certainly  not  so  much  as 
between  specimens  in  Fig.  5,  e.  g.  all  from 
same  locality,  or  Fig.  7,  where  we  have  two 
extremes,  or  a  and  c.  Fig.  4.  Prof.  Bailey's 
figure,  alluded  to  by  Mr.  Kitton,  does  in- 
deed show  the  umbilicus  as  coarsely  granu- 
lar, and  radiate,  but  I  can  assure  Mr.  Kitton 
that  it  is  not  so.  In  all  these  forms,  the 
umbilicus  is  finely  and  irregularly,  or  wavy, 
punctate;  large  granules  are  indeed  some- 
times to  be  observed,  but  their  presence 
and  character  depend  much  on  the  mount- 
ing. When  the  fmstule  ia  dry,  and  un- 
burnt,  they  can  be  seen  irregularly  scat- 
tered over  the  nmbilious,  as  though  certain 
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portioDBhad  imbibed  moisture;  thorooghlj 
burned,  these  granules  disappear,  and  the 
umbilicus  is  very  slightly  different  in  color 
from  the  rest  of  the  valve,  and  with  a  toler- 
ably smooth  outline;  in  water,  and  also  in 
balsam,  the  difference  in  color  is  striking, 
the  umbilicus  is  much  darker,  and  its  out- 
line now  becomes  ragged,  and  in  many 
specimens  there  are  myriads  of  apparent 
granules  around  the  margin  of,  and  some- 
times within,  the  umbilicus,  and  in  fact  I 
have  noticed  the  latter  change  its  outline 
and  size,  apparently  by  imbition  of  water 
into  the  absorbent  centre  which  constitutes 
the  umbilicus,  and  which  appears  to  under- 
lie the  central  part  of  the  valve,  the  mark- 
ings of  which  can  sometimes  be  seen  run- 
ning over  it 

It  really  seems  to  me  that  there  is 
no  good  reason  for  considering  the  H,  Cali- 
fomicus  distinct  from  H.  subiUis,  or,  indeed, 
from  H,  Franklinii,  The  specimens  from 
OaUao  I  have  not  examined.  As  for  H, 
laeviSf  which  is  by  no  means  so  coarsely 
marked  as  Bailey  indicates,  and  has  a  nar- 
rower instead  of  a  broader  margin,  I  have 
made  no  study  of  it,  but  I  am  not  sure  that 
we  ought  to  exclude  it  No  microscope 
used  by  Ehrenberg,  with  central  illumina- 
tion, would  show  the  lines  on  the  valve,  and 
the  specific  name,  laeviSf  might  be  well  ap- 
plied to  the  whole  group.    H.  L.  Smith. 


Notes  on  Microscopic  Life  in  the  Buffalo 

Water  Supply. 

BY  D.    8.   KELUOOTT. 

T  T  is  not  intended  in  these  notes  to  enu- 
^  merate  all  the  forms  of  minute  life  in 
the  Buffalo  water  supply,  but  to  state  some 
general  facts  acquired  by  a  somewhat  care- 
ful study  of  the  same  during  a  period  of 
three  or  four  years.  I  compile  these  notes, 
primarily,  that  I  may  add,  it  may  be,  a  grain 
or  so  to  the  amount  of  knowledge  of  "  Pond 
and  Stream  Life,"  which  branch  of  investi- 
gation seems  to  be  gaining  favor  amongst 
us,  or  what  is  more  nearly  the  truth,  as  it 
seems  to  me,  our  observers  are  beginning  to 
publish  more  fredy  their  observations. 


Boffftlois  supplied  with  most  excellent 
water  from  the  Niagara  Biver.  It  is  with- 
drawn through  an  "  inlet  pier,"  eight  hun- 
dred feet  from  shore;  the  water  enters  the 
pier  through  a  gate  four  feet  below  the  sur- 
face, and  twenty  feet  from  the  bottom  of 
the  river.  The  river's  velocity  at  the  pier 
is  seven  or  eight  miles  per  hour.  The  water 
to  the  faucets  used  in  these  observations  is 
pumped  direct,  without  filtering  or  settling, 
by  the  "  Holly  system."  The  sediment  was 
obtained  by  letting  a  stream  the  size  of  a 
crow-quill  fall  into  a  muslin  bag  for  a  stated 
period,  then  stopping  the  flow,  and  alter 
agitating  the  water  in  the  bag,  socking  up 
water  and  sediment  with  a  wide  ball-pipette. 
After  trying  other  methods  of  concentra- 
tion, I  prefer  this  one  when  the  object  is  to 
secure  the  living  forms.  It  should  be  kept 
in  mind  that  the  Niagara  is  the  outlet  of 
four  of  the  great  North  American  inland 
seas  of  fresh  water;  that  its  area  of  collec- 
tion embraces  prairie  and  forest  through 
ten  degrees  of  latitude;  that  it  scarcely 
notices  droughts  or  freshets;  that  the  char- 
acter of  the  water  is  sensibly  affected,  save 
in  temperature,  only  by  the  moving  ice 
from  the  lakes  in  spring,  or  by  the  phe- 
nomenal "Buffalo  zephyr."  These  char- 
acters are  peculiar. 

The  area  of  collection  is  so  extended  that 
the  presence  of  numerous  species  and  many 
individuals  would  naturally  enough  be  an- 
ticipated. Such  is  the  case.  In  general 
there  is  more  life  in  winter  than  in  summer, 
but  autumn  and  spring  afford  the  greatest 
number  of  species. 

One  of  the  most  notable  peculiarities  is 
periodicity  of  species.  Oertain  ones, 
usually  few  in  number,  appear  throughout 
the  year,  while  others  occur  at  well-marked 
periods.  Some  of  these  migrating  species 
appear  in  their  day  literally  in  hosts,  while 
others  are  few  at  their  best.  The  above  ap- 
plies to  both  vegetable  and  animal  forms. 
A  few  examples  are  as  follows:  Stephana- 
discus  Niagarce,  so  characteristic  of  this 
water  supply,  begins  to  appear  in  force  the 
latter  part  of  September,  and  continues  till 
March;  during  February  there  are  multi- 
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tudesy  80  abandant  are  tbey  that  the  mus- 
lin  bag  Oeed  for  conoentratiiig  them  is 
ologged  in  a  very  brief  time.  The  habitat 
of  this  diatom  is  about  the  upper  lakes 
(Briggs,  in  **Len8,")  where  it  probably 
grows  in  winter  and  spring,  starting  on  its 
down  voyage  in  early  summer,  and  reaches 
this  point  after  six  months  more  or  less. 
Mdoiira  varians  is  another  diatom  that 
periodically  loads  the  water ;  it  occurs 
twice  in  a  year,  viz.:  for  some  weeks  in 
aatamn,  and  again  for  a  short  time  in  May. 
Both  forms  referred  to  above  may  be  found 
in  the  water  at  any  time,  but  their  notable 
appearance  is  as  stated.  Further  they  are 
the  only  diatoms  that  ever  swarm  our 
hydrant  water.  Rhizosolenia  Erienais  and 
Amphiprora  omata  are  both  seen  occasion- 
ally through  the  year,  but  in  October  and 
November  are  quite  common,  especially  the 
former.      Surirdla  splendida,  S,  ovata  and 

Surirella appear   sparingly  in 

aatamn,  rarely  at  other  times;  while  Asie- 
rUmella  /ormosa7,  Fragilaria  capucina,  F, 
CrotonensiSf  TabeUaria  (two  species],  Ct/clo- 
UHa  opercuiatOf  Cymaiopleura  solea,  and 
others  appear  all  the  time  without  much 
Tariation.  Among  animal  forms  the  f ollow- 
iog,  among  others,  are  numerous  at  times. 
Cyclops  quadricomis  is  always  common  from 
the  latter  part  of  December  until  the  ice 
clears  from  the  lake  in  spring;  they  are 
foond  in  all  stages  daring  this  time.  They 
are  driven,  it  seems  to  me,  from  the  shallow 
waters  of  shore,  pond  and  creek,  to  the 
warmer  water  of  the  lake,  and  so  appear  in 
our  hydrants  at  the  time  stated  above. 
Another  entomostraoan,  Bosmina  longi- 
rostris,  is  present  during  the  first  half  of 
October;  sometimes  there  are  very  many.  I 
have  never  seen  this  species  at  any  other 
date. 

The  "flowering  animalcule,"  Dinohryon 
iertularia^  occurs  occasionally  throughout 
the  year,  but  late  in  May,  or  early  in  June, 
ifl  exceedingly  abundant.  The  flagellate 
infasorium,  Ceratium  longicome,  is  another 
periodical  visitant;  I  have  recorded  it  as 
common  or  abundiuit  at  different  dates  be- 
tween September  10th  and  November  15th. 


It  is  rare  at  other  times.  Other  examples 
could  be  given. 

Diatoms  floating  in  rivers  are  supposed 
to  have  grown  attached  to  objects,  or  on 
the  mud  along  their  borders,  or  in  springs 
and  tributary  brooks,  and  having  reached 
the  free  stage,  were  swept  along  with  the 
current.  If  the  free  diatoms  in  the  Niagara 
are  thus  derived,  but  few  species  growing 
in  its  tributaries  reach  it;  and  very  few  of 
those  growing  along  its  own  borders  find 
their  way  into  our  hydrant  water.  Qompho- 
nema  olivaceum,  Meridion  vemcde,  Synedra 
radians,  Cocconeis  ellipiica,  and  others,  are 
exceeding  abundant  in  their  time  in  the 
river  about  Buffalo,  yet  they  are  compara- 
tively rare  in  the  supply. 

A  species  of  Hydra  comes  along  now  and 
then.  During  the  first  week  in  June,  1877, 
scores  could  be  taken  in  an  hour's  flow 
from  the  faucet.  At  no  other  time  have 
they  appeared  in  such  numbers. 

Tortioellas  are  sometimes  common,  es- 
pecially a  small  one  which  is  usually  at- 
tached to  diatoms,  etc.  I  frequently  meet 
theni  towing  a  S,  Niagarce,  and  it  is  a  sin- 
gular fact  there  are  more  often  two  than 
one  attached  (on  opposite  sides)  to  the  same 
frustule. 

The  rotifers  are  pretty  well  represented, 
t.  e,  the  number  of  species. 

Besides  Difflugia  cratera,  which  is  at 
all  times  not  uncommon  (carapace]  there 
are  very  few  protozoans.  Occasionally  a 
small  crustacean  comes  through  the  faucet 
bearing  on  its  surface  numerous  individuals 
of  a  beautiful  Acineta,  (It  agrees  well  with 
A.  luberosa,  but  it  is  put  down  as  inhabit- 
ing salt  or  brackish  water). 

Desmids  are  never  common.  Several 
species,  however,  are  almost  always  present, 
e,  g,  Closterium  lunula  and  others,  Stauras- 
trum  gracile  and  others,  Pediastrum  Bor* 
yanum  and  another,  and  so  on. 

Low  infusorial  forms  are  seldom  seen, 
in  fact,  very  few  forms  appear  which  are 
common  in  suspicious  waters.  •  Ugly  look- 
ing  "worms"  sometimes  appear,  such  as 

Auguillula  fluviaiitis  and  Tubi/ex ; 

sometimes,  also  a  tardigrade;  but  they  are 


252 


THE  AMERICAN 


not  alarmiDg,  as  they  are  liable  to  occur  in 
potable  water  from  any  source.  I  have 
found  them  common  enough  in  wells,  which 
chemical  analysis  placed  above  suspicion. 

There  are  always  present  fungal  spores, 
etc.,  etc.;  among  these  may  he  mischieyous 
"germs  of  disease."  Who  knows?  We 
need  more  knowledge  concerning  them. 
When  their  history  and  relation  to  disease 
are  known,  the  sanitarian  can  use  the  mi- 
croscope to  good  purpose. 


The  Woodward  Prism. 

THIS  little  accessory  to  the  microscope 
bids  fair  to  supersede  all  other  modes 
of  sub-stage  illumination,  and  to  make  un- 
necessary several  rather  expensiye  bits  of 
apparatus.  By  its  aid  the  less  complicated 
forms  of  the  instrument  are  made  as  ayail- 
able  for  nice  test  work  as  the  most  elabor- 
ate, and  in  the  simplification  of  the  scien- 
tific man's  working  instruments,  a  real  and 
positive  improvement  is  efiected. 

As  originaUy  designed  and  mounted,  it 
was  a  plain  right-angle  prism,  with  an  arm 
carrying  pin-hole  diaphragms  at  right  an- 
gles to  one  of  the  facets,  so  that  only  a 
minute  ray  of  light  could  reach  the  object 
on  the  slide,  and  that  at  an  angle  in  excess 
of  the  maximum  which  corresponds  in  bal- 
sam or  glass  to  the  180^  air  angle.  Its  pur- 
pose was  to  demonstrate  the  fact  that  wide- 
angled  glasses  are  actually  made,  by  which 
available,  image-forming  rays  are  utilized 
beyond  the  maximum  air  angle.  It  thus 
played  an  important  part  in  the  celebrated 
controversy  with  Mr.  Wenham  on  the  angle 
of  aperture  question,  in  respect  to  which 
the  position  originally  taken  by  Mr.  Tolles. 
Dr.  Woodward,  and  Pr9f.  Keith,  in  this 
country,  has  finally  become  the  received 
doctrine  in  Europe,  Mr.  Wenham  being 
overborne  by  the  combined  authority  of 
Prof.  Abbe,  of  Jena,  and  Prof.  Stokes,  of 
Cambridge. 

But  the  Woodward  prism,  having  served 
its  purpose  in  the  "Battle  of  the  Angles," 
its  designer  found  that  as  a  practical  in- 
strument, used  without  the  diaphragms,  it 


afforded  the  best  means  of  securing  obliqae 
illumination,  not  only  for  test  work  upon 
diatoms,  etc.,  but  for  all  kinds  of  delicate 
observations  upon  thin  tissues,  and  striate, 
ciliate  or  flagellate  bodies. 

It  may  be  safely  asserted  that  for  what- 
ever purpose  the  Wenham  reflex  illuminator 
is  useful,  the  Woodward  prism  is  superior; 
and  we  have  no  hesitation  in  predicting 
that  it  will  eventually  supersede,  also,  the 
paraboloid  for  dark  ground  illumination 
with  low  powers.  Indeed  there  is  hardly 
one  of  the  elaborate  and  expensive  sub- 
stage  illuminators  whose  work  cannot  be 
better  done  by  this  amusingly  simple  acces- 
sory, which  can  be  so  cheaply  made  as  to 
form  part  of  every  outfit  for  a  Student's  mi- 
croscope, being  in  fact  less  costly  than  the 
very  cheapest  achromatic  condenser  fur- 
nished with  an  educational  instrument. 

For  instruments  having  a  movable  sub- 
stage,  the  prism  is  mounted  in  a  Y  shaped 
saddle  on  the  end  of  a  steel  wire  wl^ch 
slides  in  the  arm  of  a  dark* well  holder,  or 
in  a  cork  or  wooden  plug  fitted  to  opening 
of  the  sub-stage.  It  can  thus  be  racked  up 
to  the  bottom  of  the  object  slide,  and  the 
immersion  connection  with  water  or  glycer- 
ine, which  is  essential,  can  be  most  readily 
made. 

For  the  plain  thin  stage  without  stage 
movements,  like  Zentmayer*s  Histological, 
a  plate  is  clamped  by  a  set-screw  to  the 
under  side  of  the  stage,  and  this  plate  car- 
ries a  bent  arm  with  a  hole  in  which  the 
supporting  pin  of  the  prism  slides.  Thia 
form  has  recently  been  furnished  by  Mr. 
Zentmayer  for  Prdf .  J.  E.  Smith. 

Another  form  designed  by  Dr.  Woodward 
for  Student's  stands,  is  to  have  the  prism 
set  in  a  circular  plate,  which  fits  to  the 
under  side  of  the  stage  by  a  bayonet  catch, 
the  setting  being  such  as  to  leave  room  for 
the  film  of  glycerine  between  the  prism  and 
the  object  slide  when  in  place. 

Simplest  of  all  is  the  plan  adopted  by 
Mr.  Geo.  Wale,  of  Pateraon,  N.  J.,  who 
makes  the  prism  small,  three-eighths  by  a 
quarter  ineh,  without  any  mounting  what- 
ever, the  glycerine  being  adhesive  enough 
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to  hold  the  prLsm  in  contact  with  the  slide. 
With  a  little  care  and  skill  in  manipulating, 
this  method  is  as  snccessful  as  either  of  the 
others,  and  redaces  cost  to  the  minimum, 
whilst  it  makes  the  prism  available  npon 
every  cheap  thin  stage  microscope. 

By  catting  the  angles  of  the  prism  to  snit 
the  aperture  of  the  objective,  the  very  best 
work  of  which  the  glass  is  capable  may  be 
brought  out,  whether  its  angle  be  high  or 
low.  If  the  observer's  best  glass  has  an 
aperture  less  than  180^  air  angle,  the  acute 
angles  of  the  prism  may  be  made  less  than 
the  standard  of  41°,  which  is  the  form  cor- 
responding to  the  maximum  air  angle. 

The  peculiar  usefulness  and  advantage  of 
the  prism  seems  to  depend  upon  the  fact 
that  the  light  being  sent  from  the  mirror  or 
isondenser  at  right  angles  to  the  facet,  no 
refraction  occurs,  and  the  rays  go  straight 
to  the  object  without  interference,  mingling 
or  diversion.  All  the  sub-stage  devices, 
whether  kettle  drums,  hemispherical  or 
other  plano-convex  lenses,  paraboloids,  hol- 
low or  solid,  are  inferior  in  this  respect, 
and  for  ease  of  manipulation  and  certainty  of 
working  there  is  absolutely  no  comparison. 

It  will  at  once  be  seen  that  it  is  easy  to 
haTe  the  two  working  facets  of  the  prism 
-out  at  different  angles,  so  that  by  simply 
taming  it  over,  a  higher  or  lower  angle 
may  be  used.  Practice  proves,  however, 
that  it  is  not  best  to  have  more  than  one 
facet  on  one  side  of  the  prism,  as  it  inter- 
feres with  the  purity  and  directness  of  the 
light,  by  breaking  up  the  rays  and  more  or 
leas  crossing  the  lines  of  illumination. 
The  triangular  form  is  at  once  simplest  and 
best. 

We  see  no  reason  why  a  very  flat  form  of 
the  prism  with  angles  of  about  25°,  might 
not  prove  excellent  as  an  illuminator  for  the 
binocular  instrument,  the  light  being  re- 
ceived in  the  direction  of  the  optical  axis 
of  the  microscope  by  parallel  rays  from  the 
mirror  or  bulls- eye  condenser  properly 
placed. 

The  same  result  would  thus  be  reached 
as  Mr.  ToUes  has  secured  by  the  use  of  two 
mirrors  at  once. 


In  short,  we  are  confident  that  no  piece 
of  apparatus  will  prove  so  indispensable 
and  variously  useful  as  this  most  simple  of 
accessories.  J.  D.  0. 


•  •  • 


The  Weber  Slide. 

THEBE  is  no  doubt  in  the  minds  of 
those  who  use  the  microscope  that 
living  objects,  whether  animal  or  vegetable, 
are  by  far  the  most  interesting,  especially 
to  beginners,  and  a  simple  and  inexpensive 
means  of  preserving  and  exhibiting  them 
has  long  been  a  desideratum.  The  well- 
known  live-box  or  animalcule  cage  serves 
the  purpose  very  well,  but  it  is  expensive, 
and  does  not  entirely  prevent  the  evapor- 
ation of  the  liquid  in  which  the  objects  are 
contained.     The   ordinary  concave   slide. 


THX  WBBSB  SIiIDB. 

though  better  than  a  plain  slip  of  glass, 

does  not  fulfil  all  the  requirements,  and 
with  such  a  slide  it  is   cUfficolt  to  keep 

the  object  in  focus,  except  with  very  low 

powers. 

To  obviate  these  difficulties,  Mr.  Weber 
has  reversed  the  form  of  the  cell,  and  forms 
his  slide  as  shown  in  the  accompanying  en- 
graving, where  A  is  the  convex  bottom  of 
the  ceU,  and  B  the  thin  glass  cover—a  drop 
of  water  being  held  between  them  by  capil- 
lary attraction.  When  the  cover  is  ce- 
mented down  by  means  of  a  little  water- 
proof cement,  the  water  cannot  evaporate, 
and  the  whole  arrangement  forms  an  air- 
tight aquarium  on  a  minute  scale.  The 
open  space  forms  a  chamber  which  retains 
a  supply  of  air,  and  if  the  animal  and  vege- 
table life  are  properly  balanced,  life  may 
exist  in  one  of  these  slides  for  weeks.  In- 
deed we  have  been  surprised  at  the  length 
of  time  that  they  keep  in  good  condition. 

In  the  engraving,  which  shows  the  slide 
[as  manufactured  by  Mr.  0.  F.  Prentice,  of 
this  city,  the  thickness  of  the  slide,  etc.,  is 
magnified  about  four  times. 
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Carl  Zeiss'  New  Oil-Immersion  Objective 
of  M2th  inch  Focus.  No.  5. 

TN  No.  683  (letter  14253)  of  the  English 
^  MechaniCj  I  reviewed  a  new  oil-immer- 
sion objective  of  l-8th  inch  fooos,  and  I 
expressed  then  the  hope  that  Prof.  Abbe 
and  Mr.  Zeiss  might  soon  saooeed  in  con- 
stmoting  higher  powers  than  the  l-8th  on 
the  oil- immersion  principle.  This  hope 
has  recently  been  realized  by  the  produc- 
tion of  a  l-12th,  of  which  I  received  a 
specimen  some  weeks  ago,  and  of  which  a 
short  notice  may  be  of  interest  to  mioro- 
Boopiats. 

This  new  object-glass  is  similar  in  exter- 
nal appearance  to  the  l-8th  referred  to,  the 
optical  combination  being  contained  in  a 
brass  setting  barely  three-fourths  of  an  inch 
long,  which  is  screwed  to  an  adapter  provided 
with  the  universal  screw,  and  which  gives 
to  the  whole  the  appearance  of  an  English 
objective.  The  front  lens  has  a  diameter  of 
about  1-1 2th  inch,  and  is  set  in  a  white 
metal  front.  The  workmanship  is  in  every 
respect  of  the  best  kind.  This  l-12tb  has, 
like  its  predecessor,  the  l-8bh,  no  screw  col- 
lar, as  its  front  lens  has  to  be  immersed  in 
a  small  drop  of  cedarwood  oil,  whose  re- 
fractive power  is  practically  equal  to  that  of 
crown  glass,  of  which  both  front  lens  and 
the  covering  glass  of  the  object  consist. 
Any  small  correction  necessary  has  to  be 
made  by  means  of  the  draw-tube.  For  ob- 
servations by  central  light  a  more  dispersive 
fluid  is  required  in  order  to  secure  an  image 
free  from  chromatic  aberration,  and  such  a 
fluid  can  be  obtained  by  mixing  together 
fennel-seed  oil  and  clear  olive  oil  in  a  pro- 
portion which  can  be  readily  ascertained  by 
means  of  a  bottle  having  two  ground  par- 
aUel  sides,  and  a  crown-glass  prism  ce- 
mented to  its  stopper,  which  Mr.  Zeiss  sup- 
plies along  with  his  oil-immersion  lenses. 
I  find  the  magnification  of  thb  new  l-12th 
with  Boss'  A  eye-pieoie,  at  a  distance  of  10 
inches  from  the  latter,  to  be  fully  680  di- 
ameters, and  the  working  distance  about 
l-13th  inch.    The  angular  aperture  is  stated 


to  be  tbe  same  as  that  of  the  l-8th'-vi2., 
equal  to  a  balsam  angle  of  113^  and  consid- 
ered, according  to  its  "  numerical  value, ** 
larger  in  the  proportion  of  1.25  to  1,  or  of 
6  to  4,  than  that  of  a  dry  objective  of  180^ 
air  angle.  To  insure  the  greatest  possible 
resolving  power  of  these  oil  lenses,  it  is 
necessary  that  the  objects  should  be 
mounted  in  bahiam  or  in  any  other  medium 
having  a  refractive  index  of,  at  least,  1.25; 
or,  if  mounted  dry,  that  they  should  ad- 
here closely  to  the  cover. 

I  am  happy  to  be  able  to  state  that  I  find 
the  optical  qualities  of  this  new  lens  in 
evefy  respect  equal  to  that  of  the  l-8th 
previously  described.  The  field  is  per- 
fectly flat,  and  the  brilliancy  and  definition 
leave  nothing  to  be  desired,  whilst  the  re- 
solving power  is  extraordinary.  All  the 
finer  diatomaceous  tests,  such  as  Amphi- 
pleura  pellucidu,  etc. ,  are  resolved  with  the 
greatest  ease  and  with  the  utmost  distinct- 
ness; and,  although  I  have  hitherto  failed 
to  see,  both  with  the  l-8th  and  the  l-12th 
oil-immersion  lenses,  more  than  with  Powell 
&  Lealand*s  excellent  new  formula  or  some 
other  first-class  water  immersion  lenses,  yet 
I  see  everything  better  and  easier  than  with 
the  latter.  For  the  resolution  of  the  mark- 
ings on  diatoms,  no  better  lenses  oould  be 
desired  than  these  Zeiss*  oil-immersion 
lenses. 

Nearly  all  that  I  stated  in  letter  14253 
about  the  l-8th  is  applicable  to  the  new 
l-12th,  and  I  beg  to  refer  both  to  that  letter 
and  to  abler  articles  on  the  new  l-8th  oil 
immersion  lenses  which  have  appeared  in 
the  Journal  of  the  Boyal  Miorosoopioal  So- 
ciety. 

It  is  to  be  regretted  that  Prof.  Abbe  and 
Mr.  Carl  Zeiss  deem  it  inadvisable  to  under- 
take the  construction  of  microscopical  ob- 
jectives of  yet  higher  power  on  the  oil  im- 
mersion principle.  This  they  do,  however^ 
both  on  account  of  practical  difficulties  in 
the  production  of  still  smaller  lenses,  and 
because  no  greater  angular  aperture  oould 
be  gained  than  those  of  the  ordinaxy  larg- 
est angled  water-immersion  lenses. — Ado^ 
Schulze  in  English  Mechanic, 
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The  ^'Oil-Immersion''  of  Carl  Zeiss 
compared  with  the  Objectives  of  C.  A. 
Spencer  &  Sons. 

BT  PBOF.   H.   li.   SMITH,   IiIi.D. 

OOME  four  monthfi  ago  I  senfc  two  ob- 
jectives, by  special  request,  one  to  Bel- 
gium, the  other  to  Germany.    They  were 
made  by  C  A.  Spencer  k  Sons,  and  were 
then  highest  grade,  haying  a  balsam  angle 
of  abont  102^.    I  say  their  then   highest 
grade,  as  they  have  since  brought  ont  a 
l-6th,  and  also  a  1-lOth  on  a  new  formula, 
having  a  balsam  angle  of  near  110^.     One 
of  the  objectives  sent  to  Germany  was  com- 
pared with  the  new    "Zeiss   oil  immer- 
sion" by  a  personal  friend  of  mine,  not  the 
owner  of  this  objective;  he  pronounced  it 
an  excellent    glass,  but,   to  use  his   own 
words,  "a  long  way  behind  his  Zeiss  oil 
immersion."    I  felt  inclined  to  accept  this 
decision,  though  the  Messrs.   Spencer  as- 
sored  me  that  there  must  be  some  mistake; 
yet,  from  the  very  high  reputation  of  M. 
Zeiss,  and  especially  from  his  connection 
with  Professor  Abbe,  in  the  production  of 
the  new  objective,  I  was  prepared  to  admit 
that  he  had,  really,  made  something  of 
snrpassing  excellence,  which  would  easily 
beat  any  competitor.     True,  Mr.  Dallin- 
ger's  report  upon  this   objective   showed 
that,   upon   the    whole,    the   new   optical 
wonder  of  Jena  did  not  quite  equad  the 
Powell  &  Leland  "  l-Sth  new  formuLi,"  but 
then  I  had  not  seen  any  of  these  new  for- 
mula objectives    of   the    world-renowned 
English  opticians,  and  as  the  same  able  and 
wholly  competent  judge  had  decided  that 
Mr.  ToUes*  l-6th  was  not  quite  up  to  this 
"new  l-8th,"    though   pressing   it   very 
closely,  I   felt   inclined  to    believe   that, 
reaUy,  M.  Zeiss  had  stolen  a  march  on  the 
Americans.    For  the  purpose  then  of  satis- 
fying myself,  and  for  the  grim  satisfaction 
of  convincing  the  Messrs.  Spencer,  I  pur- 
chased in  London  a  "  l-20th  "  immersion 
hy  Zeiss,  with  the  express  notice  that  it  was 
^  he  tested  against  the   best   American 
objectives,  and   more   recently  induced  a 
hriend,  who  had  just  received  the  "new  oil 


immersion  l-8th,"  to  send  me  that  for  ex- 
amination.  The  l*20th  proved  to  be  a  good 
objective.    I  did  not  feel  like  complaining 
that  I  had  not  the  worth  of  my  money,  but 
it  was  not  so  good  an  objective  as  I  could 
have  procured  from  either  ToUes,  or  Spen- 
cer, though  of  higher  numerical  grade  than 
they  would  have  furnished  for  the  same 
money.    It  proved  certainly  that  M.  Zeisa 
was  an  excellent  workman,  and  as  I  have 
said,  I  did  not  feel  disposed  to  think  I  had 
paid  too  high  a  price,  as  Franklin  has  it, 
"for  the  whistle;"  but  I  did  expect  to  see 
something  far  superior  to  the  l-20th  when 
the    "oil"    should   arrive.     This   indeed 
proved  to  be  the  case,  and  I  have  no  hesi- 
tation in  saying,  and  all  who  have  looked 
through  it  here  agree  with  me,  that  up  to 
this  time,  the  new  Zeiss  "  l-8th  oil  immer- 
sion "  is  the  best  foreign  made  objective  I 
have  seen.    The  mechanical  work  is  very 
good,  the  appearance  neat,  and  the  lenses, 
when  tested  on  the  artificial  star,  appear  to 
be  very  well  centered  and  figured,  and  the 
coma  is  inward  and  not  excessive.    So  far 
as  could  be  judged  from  outside  appear- 
ances, for  I  made  no  attempt  to  unravel  its 
mysteries  of  structure,  it  is  what  is  now 
called  a  "three-system"  objective,  though 
M.  Zeiss  in  his  circular  mentions  it  as  a 
"four-system;"  the  front   lens   is,  appar- 
ently, too  large  for  any  "  four-system  "  con- 
struction of  equivalent  focus.    Considering 
the  inexpensive  character  of  the  mounting, 
compared  with  the  elaborate  and  nice  work- 
manship required  for  the  mounting  of  a 
first-class  1-lOth  or  l-6th,  this  objective  is 
put   at    an    exceedingly   high  price— 240 
thalers  in  Jena,  say  $60  gold,  to  which 
must  be  added  duties,  etc.,  if  imported  in 
the  regular  way.    It  ought  to  do  superior 
work.    The  balsam  angle  of  this  objective, 
i,  e,  the  angle  of  the  emergent  cone  in  bal- 
sam as  actually  measured,  is  the  same  as 
that  of  a  1-lOth  Spencer,  belonging  to  a 
gentleman  of  this  place,  which  was  made  at 
the  same  time  with,  and  indeed  is  the  same 
in  every  respect  as  the  two  objectives  I  had 
sent  to  my  friends  in  Europe.    With  thia 
objective  I  compared  the  new  Zeiss,  and- 
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also  with  a  l-6th  of  maoh  larger  balsam 
angle,  not  yet  completed  in  its  own  mount- 
ing, thongh  finished  optically.  I  beg  here 
to  say  that  I  am  no  partisan,  either  of  the 
Spencers,  or  of  Mr.  Tolles;  I  do  not  own 
an  objective  made  by  either  of  them,  higher 
than  a  2  3d  of  35^  With  my  friend,  who 
owns  the  "Zeiss,'*  I  belieyeinthe  "snr- 

Tiyalof  the  fittest**  I  am  only  interes  ed 
in  seeinfT  fair  play,  and  I  am  snre  that 
neither  M.  Zeisp,  uor  uiy  friend  in  Ger- 
many, who  endorsed  him  bo  highly,  in  the 
comparison  with  the  American  objectives, 
will  qnestion  my  right  either  to  criticize  or 
to  poDllBh  the  result,  so  long  as  I  state  facts 
which  rest  not  alone  on  my  own  testimony, 
though  I  may  be  pardoned  for  saying  I 
deem  that  sufficient.  The  objectives  were 
tried  in  as  precisely  similar  conditions  as 
possible.  The  same  frustnles  of  Amphi- 
pleura^  the  same  light — alternately  changing 
the  objectives  with  direct  (axial)  light,  and 
with  oblique,  by  daylight  and  by  lamp 
light.  With  the  mirror  alone,  and  with 
the  "  Wenham  reflex."  And  this  not  once, 
but  a  great  many  times.  The  tests  were 
both  dry,  and  balsam  mounted,  Amphi- 
pleura^  and  for  the  axial  light  I  had  a  re- 
markably excellent  specimen  of  the  Podura 
scale.  With  the  daylight  used  in  any  way, 
the  l-6th  and  1-lOth  were  manifestly  supe- 
rior to  the  Zeiss.  Fortunately,  I  am  re- 
lieved of  any  charge  of  improper  manipu- 
lation, as  the  "Zeiss  **  came  furnished  with 
oil  specially  prepared  for  it,  and  needed  no 
manipulation.  There  was  nothing  to  do 
but  change  the  objective,  and  make  the 
"oil,**  which  is  abominably  thin  and  runs 
almost  like  alcohol,  stay  in,  especially  with 
thin  covers,  and  the  stage  at  all  approaching 
the  vertical;  this  feat,  however,  was  suc- 
oessfully  accomplished,  and  I  may  add,  that 
before  applying  the  oil,  the  slide  was  thor- 
oughly cleaned,  so  that  no  remnants  of  the 
glycerine,  or  water,  used  with  the  other  ob- 
jectives, should  interfere;  a  process  also 
necessary  on  again  changing  from  the 
"Zeiss'*  to  the  "Spencer.**  If  I  knew 
how  to  do  a  fair  thing,  I  am  sure  it  was 
done  at  this  trial,  and  I  freeiy  confess  the 
result  is  not  what  I  anticipated.  With  the 
Spencer  objectives,  the  outlines  of  tbe  frus- 
tule,  and  the  lines  themselves  on  the  valves, 
were  much  more  sharply  defined  than  with 
the  * '  Zeiss.  **  There  was  no  difficulty  at  all, 
with  mirror  alone,  and  ordinary  sky  light, 
in  resolving  the  Amphipleura  dry,  with  the 
"Zeiss,**  what  would  have  been  called supe- 
xior  resolution,  if  it  had  not  been  seen  bet- 


ter with  the  same  light,  without  touehing 
the  mirror,  with  the  Spencer  objeotivea. 
There  was  a  smoky  appearance  with  the 
"Zeiss**  on  the  dj^^  mount,  and  an  iodis- 
tinct  outline  of  the  valves,  with  a  tendency 
to  bre^  down  with  the  £  eye-piece,  which 
was  entirely  absent  from  the  two  objectives 
compared  with  it. 

The  lines  were  also  seen  on  Amphipleura 
in  balsam,  by  daylight,  but  requiring  much 
stronger  light  to  see  them  b«st  with  the 
"Zeiss,**  indeed,  closer  vicinity  to  the  sun 
than  with  the  "Spencer,**  the  latter  exhib- 
ited here  also  the  lines  considerably  sharper. 
With  lamplight  and  mirror,  the  results  were 
the  same,  tdl  the  objectives  resolved  the 
balsiun  mounts,  but  the  difference  was  un- 
mistakably in  favor  of  the  1-lOth  and  the 
l-6th.  With  the  Wenham  reflex,  tried 
many  times  on  the  balsam- mounted  Amphi' 
pleura,  the  "Zeiss**  did  its  best  work, 
and  more  nearly  equaled  the  1-lOth  than 
it  did  the  l-6th;  but  still  here,  the  Amer- 
ican objectives  not  only  showtd  tbe  mark- 
ings blacker  and  finer,  but  stood  tbe 
test  of  deepest  eye-pieces  without  flinch- 
ing, better  than  the  "  Zeiss.*'  In  all  these 
truhls  other  witnesses  were  present,  and 
the  difierence  was  clearly  reoognizAble— 
markedly  so  with  ordinary  daylight  and 
mirror. 

On  Podura,  after  what  I  have  already 
said,  I  need  scarcely  remark  that  the  same 
difference  was  apparent  Indeed,  as  the 
same  oil  is  not  suitable  both  for  extreme 
and  for  centnd  illumination,  and  I  had  but 
that  which  the  owner  of  the  objective  sent 
with  it,  it  is  not,  perhaps,  fair  to  M.  Zeiss 
to  dwell  too  strongly  upon  this  test  Now,  in 
all  I  have  said,  I  beg  not  to  be  understood 
as  depreciating  the  Zeiss  objective.  It  ia, 
by  far,  the  best  foreign  objective  I  have 
ever  handled.  There  was  a  satisfaction  in 
being  relieved  from  any  responsibility  in 
adjusting.  For  my  own  part,  I  felt  so  much 
satisfaction  in  this,  that!  hope  the  Spencers 
may  be  induced  to  make  similar  object- 
ives. Finally,  it  must  be  remembered,  even 
granting  for  a  moment  that  my  exceUent 
friend  in  Germany  did  succeed  in  resolving 
test  objects  much  better  with  the  "Zeiss*' 
than  with  the  "Spencer,"  that  the  latter 
was  also  a  very  good  objective  as  a  dry,  and 
there  are  hundreds  of  cases  where  an  oil, 
which  dissolves  balsam,  and  asphalt,  etc., 
cannot  well  be  used;  or  possibly  he  may 
have  employed  water  as  the  immersion 
fluid,  which  is  only  proper  for  direct 
(axial)  illumination,  instea^d  of  glycerin, 
which  is  necessary  for  very  oblique  illum- 
ination.— Am,  Quar,  Microioopical  JwmaL 
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ThA  Journal  ai  an  Advertiging  Medium. 
An  adyerttaer  whose  letter  can  be  examined  at  our 
oOce  writes  us  as  follows:  "I  haye  receiyed  seyeral 
letters  of  inquiry,  snd  it  wiU  please  you  to  know  that 
though  I  haye  had  adyertisements  in  other  Journals  also, 
•very  letter  of  inquiry  refers  to  the  Amxbxoax  Joubnal 
OF  MiOBoaoorT.  Tbia  certainly  demonstrates  the  yalue 
of  the  Journal  as  an  adyerttsing  medium.'* 

Another yery  extenslye  adyertiser  says:  "We  haye 
sdyertiaed  in  seyeral  other  Journals,  but  haye  obtained 
more  resnlts  from  yours  than  firom  all  the  others  put 
together." 


Deferred. 

WANT  of  room  has  compelled  ns  to 
hold  over  a  large  amount  of  matter 

this  month. 

•  •  • 

The  January  Number. 

THE  nnmher  of  the  American  Joubnaii 
ov  MiOBOSCOFT  for  January,  1878,  is 
entirely  out  of  print,  and  we  can  no  longer 
supply  it  to  subsoribers. 

We  wiU  gladly  pay  ten  oents  apiece  for 
dean  oopies  of  the  Amxsioav  Joitbnal  ov 
MTCBOfloaPT  for  January,  1878. 


A  Correction  and  an  Apology. 

TTTE  greatly  regret  that  in  our  last  issue 
*  *  we  failed  to  credit  the  article  on  the 
Volvox  GhhcUor  to  its  proper  source.  It 
was  written  for  the  Popular  Science  Review 
(Messrs.  Hardwicke  k  Bogue,  of  London), 
and  was  taken  by  us  from  that  excellent 
journal.  The  failure  to  credit  was  due  to 
an  accident,  and  when  discovered  was  a 
source  of  great  mortification  to  us. 


A  Correction. 

TN  the  reports  of  the  New  York  Micro- 
^  scopical  Society,  published  by  authority 
by  Hitchcock  &  Wall,  of  this  ci^,  the  fol- 
lowing statement  is  attributed  to  the  editor 
of  this  journal: 

*'  Prof.  Phin  discussed  the  subject  of  fine 
ruling,  and  stated  that  the  difficulty  in 
making  micrometers  was  not  in  securing 
accuracy  of  spacing,  but  in  determining 
the  true  value  of  the  divisions  of  the  unit.'* 

The  discussion  did  not  at  all  relate  to  the 
making  of  micrometers,  but  to  their  exam- 
ination and  verification,  it  having  been 
proposed  by  Prof.  Hitchcock  that  the 
society  should  stamp  with  a  special  label, 
copyrighted  by  the  society,  such  microme- 
ters as  they  saw  fit.  Whether  these  stamped 
micrometers  were  to  be  issued  on  the  au- 
thority of  the  society  or  on  the  authority  of 
some  one  else,  it  is  difficult  to  determine, 
but  from  Prof.  Hitchcock's  estimate  of  the 
ability  of  the  members  of  the  society,  it  is 
to  be  presumed  that  they  were  expected  to 
rely  on  some  one  else.  Prof.  Hitchcock's 
opinion  is  that  "  there  is  no  member  of  the 
society  sufficiently  experienced  in  making 
minute  measurements,  or  familiar  with  the 
means  of  dividing  up  a  given  space,"  to  bo 
justified  in  making  an  attempt  to  verify  the 
accuracy  of  any  micrometer  by  independent 
observations  from  the  U.  S.  standard. 

What  the  editor  of  this  journal  did  say 
was  as  follows: 

*<  There  are  two  important  features  in 
every  micrometer,  one  being  the  accuracy 
with  which  it  conforms  to  a  given  standiua, 
and  the  other  being  tiie  equaUty  of  it» 
divisions  amongst  themsdves.  An  examin- 
ation of  the  mk  point  is  in  general  beyond 
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the  means  at  the  oommMnd  of  working  mi- 
oroBoopists,  but  the  degree  of  aoooracy  with 
whioh  any  g^yen  spaoe  is  divided  may  be 
easily  detenained  oy  means  which  can  be 
extemporized  by  any  one." 

It  may  be  well,  also,  to  call  attention  to 
the  statement  attributed,  in  the  same  re- 
port, to  Mr.  Haswell.    The  report  reads: 

'*  Mr.  Haswell  drew  attention  to  the  new 
standard  measure  of  Oapt  Oiarke,  which  he 
thought  would  be  adopted  universally  be- 
fore fong." 

Mr.  Haswell  is  too  well  informed  to  have 
made  any  such  mis-statement.  Oapt 
Oiarke  has  not  made  any  **  new  standard 
measure."  He  has  merely  compared  the 
metre  with  the  yard,  and  given  us  a  very 
accurate  expression  of  their  relations.  It 
was  to  this  expression,  published  in  the 
last  number  of  this  journal,  that  Mr.  Has- 
well referred. 


•  •  • 


00I  ialrk 


Tl&e  Auerieam  (^v»rt«rljr  Mlcroacoplcitl 
JTovrnal,  OontAining  the  TranMUStioDS  of  the 
New  York  llioroBOopioal  Society.  Edited  by 
Bomyn  Hitchoook.  Mew  York:  Hltohoook  A 
WaU. 

This  elegant  qnurterly  is  certainly  an  honor  to 
American  Journalism.  The  paper  and  printing  are 
better  than  can  befonnd  in  most  soientiflo  Joarnals, 
and  some  of  the  plates  are  remarkably  fine,  par- 
tionlarly  the  steel  engraying  of  new  diatoms,  illos- 
tratlTO  of  an  article  by  Prof.  H.  L.  Smith.  Some  of 
the  lithographs  might  perhaps  be  improved  with 
adyantage.  The  new  Journal  is  intended  to  ocoupj 
ground  entirely  different  from  that  now  coyered  by 
the  Amkbioan  Jouiutal  of  Mioboboopt,  which  has 
endeayored  to  publish  news  rather  than  mono- 
graphs. The  latter  is  the  ayowed  sphere  of  the 
new  Quarterly,  and  we  wish  it  abundant  success. 


Tl&e  Amateur**  Handbook  of  Practlcitl  Im- 
Armmtlon  for  the  Workshop  and  the  Labora- 
tory: Containing  clear  and  rail  Directions  for 
Bronzing.  Lacquering,  Polishing  Metal.  Staining 
and  Poiishinff  Wood,  Soldering,  Brazing,  Work- 
ing Steel,  Tempering  Tools,  Oase-Hardenlng, 
Gutting  and  Working  Glass,  Yamishing,  Sllyer- 
ing.  GHlding,  Prepaiinff  Skins,  Waterproofing, 
Making  Alloys,  Fusible  Metals,  Oements,  Glues, 
etc..  eto.  Price  10  cents.  Kew  York:  Industrial 
Publication  Company.    1878. 

This  is  not  a  mere  book  of  redpes  dipped  tnm 

old  Journals  and  eocydoposdiaa,  but  a  oareftally 

oomplled  book  of  instmetlons  for  performing  those 

Ume  t^h"iff^  operations  which  are  so  frequently 


required  in  eyery-day  life,  and  in  the  workshop  of 
the  amateur.  In  most  of  these  operationi  th« 
redpe  is  but  half  the  battle;  when  we  come  to  pat 
it  in  operation  we  are  apt  to  fiail  from  ignorance  of 
some  general  prindple,  or  fh>m  inattention  to  some 
important  though  apparently  trifling  detail.  In 
the  book  before  us  this  defect  is  aydded,  and  min- 
ute practical  directions  are  giyen,  so  that  any  one 
may  be  able  to  put  the  redpes  in  practice,  lliii  is 
specially  apparent  under  such  headings  u 
glass-cutting,  lacquering,  sted  working,  brisng 
and  BoMering,  siiyeiing,  staining  woods,  water- 

j  proofing,  etc. 

•  •  • 

The  Bditor  of  the  Awzmtniw  JouBXiXi  or  llmoeoon 
does  not  hold  himself  reaponaiblefor  opialoiworfheii 
stated  by  oorrespondents.  In  this  dtpMrtment  wt  to- 
oord  the  wldost  liberty  oonalrtent  with  proper  eoorticr. 

On  ObJectiTes. 

Ei.  Am.  Jour.  Mterosoopy—In  the  May  nnin- 
ber  of  this  joanuJ  there  appeared  a  short  arti- 
cle on  angular  aperture,  considered  in  relation 
to  an  ideal  set  of  objectiyes;  in  the  Jane  num- 
ber a  letter  of  reply  to  this,  written  by  Vrot 
Smith,  and  in  so  friendly  a  manner  that  it 
could  scarcely  be  called  oritioism.  The  follow- 
ing 1b,  perhaps,  a  too  tardy  reply  to  Prof. 
Smith's  letter. 

Prof.  Smith  asks  whether  <<Mr.  Laphsm 
does  not  attach  too  much  importance  to  pene- 
tration." The  particular  degree  of  importance 
will  yary,  no  doabt,  with  eyeiy  object  obseryed. 
In  yery  many  oases  penetration  Is  injurious. 
Eyery  man  most  deolde  for  himself  its  yalue  to 
him.  In  the  department  of  proto-biology,  or 
the  study  of  the  lower  forms  of  life,  I  find  it  of 
great  yalue. 

Prof.  Smith  has  a  theory  of  his  own  in  regard 
to  the  relation  existent  between  penetration 
j  and  working  distance,  which  he  states  as  fol- 
lows: **  We  will  take,  for  example,  two  glassei, 
both  possessing  the  same  amplifications  and 
the  same  apertures;  now  of  these  two  glasses, 
the  one  haying  the  greater  working  distance 
will  exhibit  structures  situated  slightly  out  of 
the  precise  focal  plane,  or  what  amounts  to  the 
same  thing,  will  be  less  susoeptible  to  slight 
ohanges  in  the  fooal  distance,  or,  again,  to  use 
the  words  of  Dr.  Carpenter,  will  have  the 
greater  penetration.''  Immediately  afterwards 
he  says:  **  In  extreme  eases  the  Item  of  aper- 
ture may  be  disregarded  altogether. "  loasnot 
see  what  he  means  by  tills  Isst  sentence,  iosf  - 
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fflQoh  M  he,  in  every  ease,  disregards  the  aper- 
ture, or  else  gives  up  his  theory.  This  he  will 
allow  me  to  state  as  follows:  ■*  Penetration 
▼tries  with  working  distance,  becoming  greater 
with  increase  of  distance,  less  with  its  de- 
crease. ** 

This  is  not  &r  from  tiiie,  for  the  reason  that, 
as  a  rale,  angle  of  aperture  Taries  inversely 
with  the  working  distance,  becoming  less  as 


one-inch  of  30^  defines  such  stmotures  pre- 
cisely, because  of  a  certain  amoont  of  color 
error,  and  I  think  it  probable  that  ever  so  sci- 
entific an  application  of  a  diaphragm  to  it 
wonld  change  this  precise  amount  of  error, 
thus  injuring  that  quality  of  greater  impor- 
tance than  all  others  combined,  definition. 
This,  however,  is  only  a  theory  of  mine.  I 
could  not  apply  the  diaphragm  with  accuracy 


working  distance  becomes  greater.    Now  the  sufficient  to  demonstrate  its  truth  or  error. 


relation  existent  between  angular  aperture  and 
penetration  is  without  any  doubt  as  follows: 
'*P.  varies  inversely  with  A.  A.,  becoming 
greater  as  A.  A.  grows  less." 

Therefore  if  A.  A.  <ilvoaya  varied  inversely 
with  the  working  distance,  Profl  Smith's  theory 
wonld  be  established  by  the  simple  formula — 
A.  A.  varies  inversely  with  W.  D.,  P.  varies 
inversely  with  A.  A. ;  therefore  P.  must  vary 
with  W.  D. 


So  far  as  the  experiment  was  concerned,  it  in- 
dicated its  truth,  since  the  definition  grew 
worse  as  aperture  grew  smaller. 

But  there  is  another  objection  to  the  procur- 
ing of  penetration  by  means  of  reducing  the 
aperture  of  a  high-angled  glass.  This  is  noted 
by  Dr.  Oarpenter,  who  writes  to  the  effect  that 
"  a  4-lOth  of  40^  has  this  great  advantage  over 
one  whose  aperture  has  been  reduced  to  40^  by 
a  diaphragm,  that  its  working  distance  is  so 


But  by  Prof.  Smith's  own  statement  of  his  |  ^^^^  greater  as  to  allow  of  the  Ur  more  easy 

illumination  of  opaque  objects  by  the  bulls- 
eye,**  (I  quote  from  memory). 

Prof.  Smith  says,  **  Penetration,  unless  ac- 
companied by  a  certain  amount  of  definition, 
is  practically  worthless."  It  is  evident  that  a 
definition  of  penetration  has  become  necessary. 
I  quote,  firom  memory,  that  of  Prof.  Buther- 
furd:  **  Penetration  is  the  seeing,  toith  tolerable 


theory,  A.  A.  does  not  always  vary  inversely 
with  W.  D.  Therefore  P.  does  not  sdways  vary 
with  W.  D.  Before  Prof.  Smith  can  ask  us  to 
accept  his  theory,  therefore,  he  must  demolish 
a  particularly  huge  obstacle  to  it,  in  the  shape 
of  the  mathematioo-optical  truth,  that  pene- 
tration varies  inversely  with  angular  aperture. 
Being  myself  ignorant  of  optics,  I  desired  to 


make  some  practical  investigations  into  the  |  cUsUnctTiess,  of  points  situated  above  or  below 


truth  of  his  theory,  but  have  been  unable  to 
do  so  until  to-day,  when  a  single  experiment 
proved  it  to  be  untrue. 

Beducing,  by  a  diaphragm,  the  aperture  of 
Tolles'  one-inch  of  30°  to  abovi  1&*,  I  found  that 
^ehiie  the  voorking  distance   remained  the  aame^ 


the  exact  focal  plane."  Now,  by  "certain 
amount  of  definition,"  Prof.  Smith  can  only 
mean  **  seeing  with  tolerable  distinctness."  It 
is  clear  then  that  there  can  be  no  such  thing  as 
penetration  unaccompanied  by  a  '*  certain 
amount  of  definition."    The  meaning  of  **  tol- 


penetration  was  greatly  superior.    I  could  not ;  erable "  will,  of  course,  vary  with  the  view  of 
determine  the  precise  amount  of  the  latter,  but  i  the  object  desired.    As  a  rule,  we  do  not  much 


it  was  about  twice  as  great  as  that  of  30°. 
Penetration,  therefore,  does  not  vary  with 
working  distance,  since  it  would,  in  that  case, 
have  remained  the  same  with  15°  as  with  30°. 

In  connection  with  this  experiment,  there 
arises  an  important  question  as  to  whether 
penetration  might  not  always  be  secured  by 
means  of  diaphragms,  thus  doing  away  with 
the  need  of  buying  glasses  especially  for  that 
purpose.  I  have  spoken  of  the  <*  best  possible 
corrections,"  and  mean  by  this  such  correc- 
tions as  will  secure  the  best  possible  definition. 
It  is  well  known  that  an  absolutely  achromatic 
gUss  cannot  define  delicate  structures  as  well 
as  one  not  quite  so  perfectly  corrected.    ToUes' 


care  about  studying  minute  structure,  when 
trying  to  make  out  the  solid  form  of  an  object. 
In  other  words,  the  study  of  space  in  three 
dimensions  is  something  quite  different  from 
the  study  of  space  in  two  dimensions.  Prof. 
Smith  says:  *<The  point  I  have  to  make  is 
this— the  l-4th  of  50°  will  have  the  greater 
penetration,"  (as  compared  with  a  4-lOth  of 
100°),  *'h\dwmiack  d^niiion,  to  the  end  that 
more  is  lost  in  the  latter  element  than  is  gained 
in  the  former." 

This  is  to  my  mind  possible  only  on  condi- 
tion that  a  higher  power  eye-piece  be  used 
with  1.4th  than  with  4-lOth;  or  that  the  1.4th 
be  corrected  with  less  skilL    But  the  fact  is 
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that  the  higher  power  eye-pieoe  must  be  used  fines  Podura  and  other  teste  in  an  astonishfaig 


with  4-lOth  in  order  that  its  ampliftoation  may 
be  as  great  as  that  of  l-4th,  and  I  do  not  see 
how  Prof.  Smith  can  imagine  (if  he  does  im- 
agine) that  a  l-4th  of  50°  cannot  be  made  to 
deflae  as  well  as  any  other  glass. 

Prof.  Smith  means  to  say  perhaps  that  it 
cannot  be  made  to  define  the  markings  on 
Fodura,  or  the  dots  on  P.  angulatum,  as  well  as 
the  4-lOth,  and  here  he  would  be  correct.  But 
no  one  woald  think  of  using  a  50**  glass  for 
such  purposes.  It  must  be  understood  that 
resolution  refers  merely  to  seeing,  definition 
to  the  manner  in  which  a  thing  is  seen.  I 
neyer  yet  saw  a  glass  in  which  the  limit  of 


manner,  nearly  equaling  l-6th,  but  it  does  this 
over  the  whole  field,  and  its  penetration  Lb  much 
greater;  this  with  a  working  distance  sufiicient 
to  work  through  an  ordinary  slide,  and,  when 
needed,  a  blinding  glare  of  light  TbiB  last  is 
of  importance  for  showing  structure  of  thidc 
sections  and  partially  opaque  objects  in.  gen- 
eraL  The  working  distance  can  only  be  appre- 
ciated by  those  who  make  considerable  use  of 
deep  cells). 

But  1,000  diameters  is  twice  as  high  a  power 
as  commonly  needed,  and  when  it  is  said  thai 
one  can  go,  with  this  glass,  through  CTery 
amplification  down  to  100  diameters,  and  with 


W.  G. 

Tubingen,  Oermamf,  Od,  15,  1878. 


Laphjlm. 


definition  coincided  with  the  limit  of  resolu- !  *'«*'«'  definition  at  every  step,  it  amounts  to  a 
tion.  In  other  words,  erery  glass  wiU  show  I  dsmonstraUon  that  there  can  be  no  more  vain, 
the  mere  existence  of  structures  which  it  can- '  »^^«  8^"«  ^^^^  »  ^^^^  ®^  ^^' 
not  show  with  perfect  clearness. 

Now,  when  it  is  said  that  such  or  such  a  glass ' 

defines  in  a  superb  manner,  it  is  not  meant  that  '  *  ' 

it  defines  everything  in  this  manner,  but  only  -A.  duery  for  Mr.   Merrixnan. 

such  structures  as  are  suited  to  its  angle,  it'  Ed.  Am,  Jour,  Microscopy —In  hia  paper  on 
being  a  law  that  the  higher  the  angle  the  better  |  <*  Mounting,"  read  before  the  Indianapolis 
the  definition  of  structures  of  a  certain  degree  of  Congress,  Mr.  Merriman  speaks  of  working  the 
difficdUy,  although  that  of  ordinary  structures  shellac  Tarnish,  or  Thiersch's  cement,  "  into  a 
is  not  improyed  thereby.    If,  therefore,   the '  narrow  ring  with  the  point  of  a  small  knife 


definition  of  l-4th  of  50°,  as  tested  by  objects 
not  in  the  least  degree,  to  it,  difficult  of  reso- 
lution, is  equal  to  that  of  4-lOth  of  100%  as 
tested  by  other  objects  similarly  related  to  iia 
resolving  power,  it  cannot  be  said  to  be  unequal 
to  it  on  account  of  its  not  defining  certain 
tests  with  which  the  4-lOth  has  no  difficulty. 

Prof.  Smith  speaks  of  a  4.10th  of  100^  as 
being  a  luxury'  I  do  not  expect  many  to  agree 
with  me,  but  to  the  student  of  living  forms  no 
glass  can  be  of  so  great  value  (I  speak  now  of 
ToUes'  4-lOth,  not  knowing  how  it  compares 
with  others.)  This  glass,  under  1-2  inch  eye- 
piece and  amplifier  (1,000  diameters),  defines 
the  markings  on  Podura  in  a  superb  manner. 
(I  have  seen  Podura  shown  by  Prof.  Smith,  and 
by  Dr.  Edmunds  in  London.  There  are,  per- 
haps, no  better  manipulators  in  existence,  and 
they  used  the  finest  glasses.)  I  have  also  my- 
self made  many  tests  to  see  how  much  was 
gained  by  the  use  of  a  l-6th  and  1-2  inch  eye- 
piece (1,200  diameters),  as  compared  with  a 
4-lOth,  1-2  inch  eye-piece,  and  amplifier  (1,000 

diameters). 

I  have  not  seen  a  finer  glass  than  the  l-6th 
of  which  I  speak,  but  the  4-lOth  not  only  de- 


blade  held  on  the  turning  slide."    He  also 
speaks  of  using  balsam  in  the  same  way. 

My  experience  leads  me  to  inquire  for  more 
particulars,  especially  as  to  the  means  he  usee 
to  prevent  the  smearing  of  the  slide,  or  to 
dean  perfectly  the  circle  outside  of  the  cell, 
where  the  cement  spread  before  it  was  gath- 
ered up  into  the  narrow  ring.  Ist.  Does  he 
work  up  the  cement  with  the  knife  while  still 
wet?  2d.  Will  not  alcohol  or  anything  else 
used  to  clean  the  slide  around  the  cell  make 
more  '*  muss  '*  than  it  deans,  by  dissolving  the 
cement  ?  Tubrtabls. 


•  •  • 


Mr.  Merriman's  Anawer. 

JSd.  Am.  Jour,  Microscopy —IbL  The  con- 
sistence of  the  shellac  cement  which  I  have 
found  the  best  for  the  purposes  of  cell-making 
is  that  in  which  the  cement  will  soarody  move 
when  turned  up.  As  the  alcohol  dries  out, 
this  material  seems  to  form  a  kind  of  liquid 
jelly;  and  this  is  the  state  in  which  it  may  be 
worked  ap  into  cell  rings  on  the  ftum-table 
most  readily,  and  with  the  least  liability  to  air 
babbles.  Oanada  balsam,  for  ^niahiwg  the 
cellft  must  be  diluted  with  turpentine  until  it 
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flows  quite  readily.  It  oaD  then  be  turned  up 
to  the  cell  with  the  point  of  a  knife,  forming  a 
Teiy  b«aatifial  finish.  % 

2d.  The  best  way  to  clean  slides  from  super- 
flnoos  cement,  in  this  case  and  in  all  others,  is 
to  wait  until  it  is  dry,  or  so  nearly  so  that  it 
Qsn  be  all  remoyed  by  the  edge  of  a  knife- 
blade,  carefully  used,  of  course,  so  as  not  to 
sentoh  the  glass.  Then  dean  with  a  fold  of  a 
silk  handkerchief  OTcr  the  end  of  a  pointed 
stick,  and  wet  in  the  mouth.  In  this  way  the 
slide  is  perfectly  cleaned,  and  the  ring  or  the 
finish  is  not  affected  in  the  least. 

0.    0.   MSBBI1£AN. 


•  •  • 


Oleomargarine. 

JSd,  Am.  Jour.  Microscopy — In  the  October 
JoxTBNAL  OP  MiOBOBOOPT,  page  227  and  on,  in 
an  article  on  "  Oleomargarine,"  Mr.  Michels 
oritidzes  with  some  considerable  severity  both 
my  lack  of  knowledge  and  my  statements. 

The  facts  inToWed,  whether  of  scientific  or 
commercial  interest,  I  leave  for  others  to  dis- 
cnss;  but  I  am  sorry  to  say  that  Mr.  Michels 
makes  me  say  what  I  did  not  say,  makes  a 
wrong  application  of  what  I  did  say,  and  then, 
with  such  misunderstanding,  proceeds  with 
his  criticism.  To  this  I  will  attempt  no  answer 
here,  as  it  is  a  matter  which  any  of  your  readers 
may  easily  look  up  if  they  are  interested  in  the 
subject 

I  will  only  add  that  I  hope  that  Mr.  Michels 
is  more  careful  and  more  accurate  in  his  mi- 
oroscopical  work  than  he  has  been  with  his 
quotations  of  my  statement.  Begarding  what 
I  did  say,  I  still  hold  the  opinion  expressed. 

Wm.  H.  Bbbweb. 

New  Haven,  Corm.,  Oct  24,  1878. 


NOTE  BY   THE  XDFTOB. 

As  copies  of  the  daily  papers  may  not  be 
readily  accessible  to  many  of  our  readers,  we 
quote  from  the  New  York  Tlmts,  of  June  27, 
1878,  that  part  of  Prof.  Brewer's  letter  which 
was  published,  and  to  which  Mr.  Michels  re- 
fers. If  any  inaccuracy  exists  in  the  quotation, 
that  is  a  matter  for  which  Mr.  Michels  is  not 
to  blame: 

"The  second  is  from  two  letters  by  Prof.  Wil- 
liam H.  Brewer,  also  of  Tale  OolJege: 
'*  *  The  idea  that  oleomargarine  is  more  dan- 

ferons  than  butter  because  heated  to  only  120° 
'ahrenheit,  is  simply  nonsense.' 
"  Prof.  Brewer  also  gave  the  following  written 
Answers  to  the  questions  cited  below: 


**Firai—T>o  parasites  infest  the  bovine  race 
that  could  find  their  way  into  the  human  sys- 
tem through  the  use  of  oleomargarine  as  food? 

** '  To  this  I  answer  not  that  I  have  ever  heard 
of;  if  such  exist,  science  has  not  yet  found 
them.  The  bovine  race,  like  most  other  crea- 
tures, have  parasites,  but  no  species  has  yet 
been  described  which  would  be  transmitted  to 
man  in  that  way.' 

"  Seoofid— Can  the  microscope  be  relied  on  to 
distinguish  between  the  butter  fats,  whether 
natural  or  artificial? 

<*  <  On  this  I  cannot  speak  with  certainty.  My 
belief  is  that  it  cannot,  so  far  as  the  mere  fats 
are  concerned,  but  that  it  would  be  an  aid  to 
chemistry  in  the  hands  of  a  skilful  expert  to 
distinguish  between  butter  and  other  com- 
pounds of  which  such  fats  are  ingredients.' 

"  TAird— Is  not  oleomargarine,  as  made  by  the 
Mege  patent,  as  wholesome  and  nutritious  as 
cream  bultei? 

**  *  So  far  as  chemistry  and  common  sense  sug- 
gest, I  see  no  reason  why  it  should  not  be  as 
wholesome  and  as  nutritious  as  cream  butter, 
and  will  so  believe  unless  its  actual  use  demon- 
strates to  the  contrary.' 


f » 


•  ♦  • 
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To  Keep  Pipe*   from    FreestBg. ^The   only 

certain  preventive  is  the  removal  of  the  water, 
and  It  is  worth  wnile  to  make  provision  for  turning 
off  the  water  daring  very  severe  nights,  letting 
it  on  during  the  day  time.  We  must  not  forget, 
however,  that  merely  shutting  off  the  water  will 
not  answer;  the  water  must  be  let  out  of  the  pipes. 
To  do  this  a  small  tap  or  petoook  should  be  placed 
Just  above  the  main  stopcock,  or  the  latter  should 
be  made  with  a  vent  which  allows  the  water  above 
it  to  flow  out  when  it  is  turned  oft 

Ijemon  Tree  IVood.— A  writer  in  the  '*Qarden- 
er's  Monthly"  says  that  when  in  Borne,  a  few  years 
ago,  he  was  shown  some  work  made  out  of  the 
lemon  tree  that  was  considered  almost  as  good  as 
if  made  from  box;  and  he  makes  the  suggestion 
that  a  plantation  of  lemon  trees  for  the  wood,  to 
say  nothing  of  the  firuit,  would  be  profltable.  The 
lemon  tree  is  generally  grown  for  firuit,  but  it  would 
no  doubt  do  well  flrom  a  wood-growing  point  of 
view  in  less  favorable  climates.  The  lemon  tree 
ought  to  do  well  at  the  South,  and  in  many  parts 
oi  Oalifomia,  and  as  boxwood  is  becoming  quite 
scarce  and  expensive,  the  experiment  is  worth 
trying. 

F»lr    ot     Ute    Aflaerlc»M    lAatitute.~.The 

large  building  in  which  this  Fair  is  held,  seems  \o 
be  better  fllled  than  ever  this  year,  and  many  of 
the  articles  on  exhibition  are  of  unusual  interest. 
One  of  the  great  attractions  is  the  electric  light, 
with  which  the  building  is  illuminated,  thus  giving 
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those  who  denre  to  M6  thii  new  mode  of  Ughtiog 
an  opportanity  to  do  eo.  One  of  the  mott  inter- 
esting features  of  the  Fair  is  the  machinery  in 
motion,  and  the  Tarions  indostries,  the  operations 
of  which  are  carried  on  In  the  hnilding.  This 
makes  the  Fair  one  of  the  most  efficient  ednca- 
tlonal  agencies  in  the  city,  and  there  is  no  place  to 
which  parents  can  take  their  children  more  proflt- 
ahly  than  to  the  American  Institnte  Fair. 

Dl»tomfl— Prof.  P.T.  Oleve,  of  Upsals,  Sweden, 
has  now  ready  for  distribution  his  third  series  of 
diatoms,  containing  sixty  slides.  The  first  two 
series  were  exhibited  at  the  Paris  Expoaition,  and 
were  awarded  a  sU?er  medal.  Uoder  the  title 
of  "Diatoms  from  the  West  Indian  Archipel- 
ago," Prof.  Oleye  has  published  descriptions  and 
flgores  of  many  new  forms  of  the  Diatomaoes. 
Among  tbe  Naviculie,  a  subdivision  has  been  made, 
admitting  the  genua  Alioioneis,  which  was  pro- 
posed by  Schumann  in  the  diatoms  of  the  Hohen 
Tatra. 

Packing  Glass  MTare.— Ereiy  one  has  this 
duty  to  perform  occasionally,  and  it  is  well  to  know 
how  it  should  be  done.  The  safety  of  glass  articles 
packed  together  in  a  box  does  not  depend  so  much 
upon  the  quantity  of  packing  material  used,  as 
upon  the  fact  that  no  two  pieces  of  glass  come  into 
actual  contact.  In  packing  plates,  a  single  straw 
placed  between  two  of  them  wUl  prevent  them 
from  breaking  each  other.  In  packing  bottles  in 
a  case,  such  as  the  collecting  case  of  the  micro- 
soopist,  and  the  test  case  of  the  chemist,  rubber 
rings  slipped  over  each,  will  be  found  the  best  and 
handiest  packing  material.  They  have  this  great 
advantage  that  they  do  not  give  rise  to  dust. 

ArtUlelal  Black  liralBat— A  Belgian  Journal 
says  a  new  process  has  been  applied  to  the  manu- 
facture of  artificial  black  walnut,  by  which  ordinary 
wood  has  imparted  to  it  the  appearance  of  the 
most  beautiful  spedmens  of  walnut,  adapted  to 
the  very  finest  cabinet  work.  The  wood,  first 
thoroughly  dried  and  warmed,  is  ooated  once  or 
twice  with  a  liquid  composed  of  one  part  by  weight 
of  extract  of  walnut  peel,  distolved  in  six  parts  of 
soft  water,  by  heating  it  to  boiling,  and  stirring. 
The  wood  thus  treated  is,  when  half  dry,  brushed 
with  a  solution  of  one  part  by  weight  of  bichromate 
of  potash  in  five  parts  of  boiling  water,  and,  after 
drying  thoroughly,  is  rubbed  and  polished.  The 
ooior  is  thus  said  to  be  fixed  in  the  wood  to  a  depth 
of  one  or  two  lines,  and,  in  the  case  of  red  beech  or 
alder,  for  instance,  the  walnut  appearance  is  most 
perfect. 

Prlaee  for  laireMtlons— .Amongst  the  subjects 
for  which  the  French  BoeiM  d*Bnconngement 
offsrs  prizes,  are  the  following:  Small  motor  for 
domestic  workshop;  improvement  in  manufacture 
of  flax  and  hemp;  deadening  of  shocks  caused  by 
block  hammers;  heckling  short  textile  fibres;  in- 


struments of  automatic  topography  (8,000L);  fUe> 
cutting  machine;  improvement  of  steam  engine; 
new  alloy  useful  in  the  arts;  artificial  manu&etint 
of  graphite  for  crayons;  manufacture  of  bUek 
diamonds;  industrial  use  of  oxygenated  water; 
theory  of  steel,  bated  on  precise  experimentt 
(6,000r.);  rendering  tissues  and  wood  uninflamma- 
ble; sulphuric  add  without  arsenic,  extracted  from 
pyrites;  chemical  transformation,  giving  a  uiefal 
natural  product  (4,000f.);  cast  steel  or  iron,  im- 
proved by  alloy  with  another  metai  (S,000r.);  econ- 
omical preparation  and  use  of  oaone;  fixation  of 
nitrogen  of  the  air  in  nitrates,  cyanides,  or  im- 
moniacal  salts;  artificial  production  of  fatty  bodiei 
(4,0001);  disinfection  of  gas-purifying  cases;  per- 
manent disinfection  of  water-dosets  (2,000L}; 
rapid  desiccation  of  wood;  means  of  preyentiog 
the  adherence  of  soot  in  chimneys;  food  present- 
tion;  application  of  spectrum  analysis  in  industry; 
small  apparatus  giving  high  temperatures;  appU- 
cation  of  the  endomose  of  liquids  and  of  gaaei;  de- 
struction of  centre  of  attack  of  phylloxera;  ntilixa- 
tion  of  land  by  fruit  trees;  distribution  of  pulvem- 
lent  manures;  employment  of  photography  for 
typography.  The  awards  are  to  be  made  at  sundry 
dates  between  now  and  1882. 


TBANSAOTIONS  OF  80OIETIS8. 

NorB.~It  will  afford  ns  great  pleasore  to  pnbliehnotM 
of  the  Truiuetions  of  any  of  our  Mieroscopieel  flodedai. 
The  limited  space  at  onr  oommand  preolndes  the  m- 
sertlon  of  lengthened  aooonnte  of  mere  bnsineasdetiilt. 
We  wiih  it  also  to  be  distinctly  nndentood  that  tbee» 
reports  are  pnbiUhed  ae  reoelved  f^m  the  Seoretertei 
of  the  different  Sodetles.  and  the  Jonmal  is  not  to  bt 
held  in  any  wise  responsible  for  amy  statemeota  ood- 
tatned  therein. 

San  Franclseo  Mleroseopleaa  Baelcty— The 
regular  meeting  of  the  San  Francisco  Miorosoopteal 
Sodety  was  held  Thursday  evening,  Oct.  8,  Vice- 
President  Einne  in  the  chair. 

The  evening  was  an  unusually  brilliant  one;  the 
presence  of  Mr.  Einne's  animated  faoe,long  absent, 
the  attractive  topic  for  discussion,  and  the  num- 
ber of  members  and  visitors  present,  all  oontribni- 
ing  to  that  effect. 

The  current  numbers  of  "American  Natural- 
ist,'' "Sdence  Gossip,"  "GrevUlea,"  and  **N*- 
tui«,''were  added  to  the  library,  and  the  cabtnet 
was  enriched  by  two  generous  donations  of  diatom 
sUdes,  fh>m  Mr.  William  Norris  and  Father  Bleas- 
dale.  Mr.  Norris  said  of  his  slides,  mounted  by 
himself,  that  a  number  contained  Navioula  pinnn- 
lariaand  Oampylodiscus  dypeus,  from  Scotland, 
Bohemia,  etc.,  and  that  the  remainder,  firom  ade- 
podt  found  in  Washington  Territory,  by  Colonel 
Einne,  contained  many  forms  similar  to  tboie  of 
the  well-known  Eiesdguhr  earth. 

These  interesting  slides  led  to  a  disonsston  con- 
cerning the  manufacture  of  giant  powder  and  Ifte 
explosives,  for  which  diatom  earths  ar^  afternitic- 
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glyoerioe,  the  chief  ingredient,  and  it  was  regretted 

that  the  makers  do  not  endeavor,  by  eoientiae  ex- 
perimenting, to  io  modify  our  abundant  local  earths 
that  they  may  serre  in  place  of  the  ezpenslYe  im- 
portations from  Germany. 

Secretary  Olark  read  extracts  from  a  private  let- 
ter from  Bev.  W.  H.  Dallinger,  concerning  that 
gentleman*s  admirable  work  amongst  the  lowest 
protozoa.  The  most  recent  result  of  that  work, 
an  almost  fatal  blow  to  spontaneons  generation, 
appeared  in  the  last  Axkbicak  Journal  op  Migbo- 
800PT,  and  concerning  that  work  Mr.  Dallinger 
nys,  in  the  letter  alluded  to:  **  There  are  three 
points  that  to  my  mind  are  of  scientific  force  in  the 
matter  (spontaneous  generation),  viz.:  First— The 
careftil  study  of  life  histories,  a  tremendous  Ubor, 
bnt  a  paying  one.  Second— The  study  of  the  be- 
hsTior  of  the  given  organism  under  heat  conditions 
of  various  kinds,  without  transference  from  the 
heated  fluid  or  exposure  to  the  air;  and  third,  the 
itady  of  the  behavior  of  distributed  germs,  as  de- 
■eribed  in  my  last  paper  but  one  before  the  Boyal 
lUeroBcopical  Society,  the  nature  of  which  we 
know,  allowed  to  fall  into  artificial  nutritive  fluids. 
Bide  by  side  with  the  debris  of  leptio  products  sup- 
posed to  be  germs,  so  as  to  compare  the  behavior 
of  the  known  with  the  unknown.*' 

The  topic  of  the  evening,  "The  Microscope  as  an 
Initrument  of  Diagnosis,"  then  being  in  order, 
Dr.  8.  M.  Mouser  read  an  introductory  paper  on 
"  The  Microscope  in  Medicine,"  which  will  be  found 
in  the  next  issue  of  this  journal. 

This  led  to  a  number  of  interesting  remarks  on 
diagnosis  with  the  microscope.  especia:]y  in  the 
matter  of  blood  corpuscles,  after  which  the  Society 
"elected  as  a  next  topic,  "The  Microscope  in 
Iaw,"  and  then  adjourned. 


The  regular  meeting  of  the  San  Francisco  Mioro- 
■oopical  Society  was  held  on  Thursday  evenhig, 

Oot.  17,  at  the  Society's  rooms,  President  Hyde  in 

thechah*. 

Besides  the  usual  periodicals,  there  were  added 
to  the  library,  by  donation  from  the  Australian 
^^«^wnment,  through  Mr.  W.  A.  Woodward,  four 
magnificent  folios  upon  the  "Orchids  of  Aus- 
*»»i»,"  by  Prof.  Fitzgerald.  These  fine  produc- 
ttoDB,  filled  with  colored  plates  and  of  choice  typo- 
graphy, are  an  honor  to  the  scientific  enterprise 
^t  far-away  Ansvalia,  and  greatly  enrich  the 
botanical  shelves  of  the  Society's  Ubrary.  The 
plates  show  the  general  and  detailed  structure  of 
numerous  species  of  these  remarkable  plants,  the 
Itady  of  which  has  so  often  confirmed  and  exem- 
plified the  theory  of  natural  selecUon. 

^e  proceedings  of  the  Belgian  Miotosoopioal 
8oeiety  are  regularly  received.  The  printed  ex- 
^acts  of  the  most  notable  papers  published  on  the 
Oontinent  are  a  valuable  feature  of  the  welcome 


brochure  that  brings  to  San  Francisco  news  o 
microscopic  work  in  the  distant  Netherlands. 

The  chief  event  of  the  evening  was  a  vigorous 
contest  on  the  old  battle  field  of  spontaneous  gen- 
eration, initiated  by  the  announcement  of  Haeckel's 
recent  endorsement  of  the  origin  of  life,  de  novo, 
Mr.  Einne  stoutly  maintained  that  the  work  of 
Tyodalland  others  simply  consisted  in  removing 
every  condition  necessaiy  to  life  (besides  the  mere 
exclusion  of  germs),  and  that  the  infusions  re- 
mained sterile  was  a  foregooe  conclusion.  Mr. 
Hyde  remarked  that  the  results  of  Bastian  and  his 
fellow  laborers  had  been  proved  unreliable,  two 
vitiating  factors — the  endurance  of  continuous 
high  heat  by  germs,  and  the  contact  of  germ- 
bearingair— not  having  been  fully  provided  against 
in  their  experiments.  It  was  generally  agreed  that 
the  theory  of  evolution  includes  the  origin  of  life 
by  natural  processes  from  inorganic  matter,  and 
that  such  an  origin  is  no  more  improbable  than 
any  other  tenet  of  evolution. 

But,  "  that  creatures  having  quite  spedflc  struc- 
tures are  evolved  in  the  course  of  a  few  hours, 
without  antecedents  calculated  to  determine  their 
specific  forms,  is  something  immensely  beyond 
that  which  evolution  can  achieve,"  to  use  the  in* 
cisive  language  of  Herbert  Spencer.  This  great 
thinker  can  be  still  further  quoted  to  the  point.  He 
says:  "My  disbelief  extends  not  only  to  the  alleged 
cases  of  '  spontaneous  generation,*  but  to  every 
case  akin  to  them.  The  very  conception  of  spon- 
taneity is  wholly  incongruous  with  the  conception 
of  evolution.** 

Dr.  Dennis,  the  delegate  of  the  Society  to  the 
Microscopical  Oongress  at  Indianapolis,  spoke  of 
the  interesting  events  of  that  meeting,  especially 
the  internal  politics  of  the  Oongress,  and  the 
means  by  which  the  Oongress  resulted  in  a  per- 
manent and  independent  organization. 

Dr.  Mouser  exhibited  a  slide  of  fibrous  tissue, 
portions  of  a  mass  long  retained  in  the  ingesta  of  a 
patient. 

The  topic  of  "  The  Microscope  in  Medicine  **  was 
continued  to  the  next  meeting,  and  the  Sodetj 
then  adjourned. 


8t*te  MleroecoplCAl  SoeleSjr  of  Illinois.— The 

semi-annual  and  first  meeting  of  the  season  of  this 
society  was  held  at  the  rooms  of  the  Academy  of 
Sciences,  No.  263  Wabash  Avenue,  Ohicago,  on  the 
evening  of  Oct.  26.  The  President,  H.  W.  Fuller, 
Esq.,  in  the  chair,  and  B.  W,  Thomas  acting  as 
Secretary. 

Prof.  S.  H.  Peabody,  having  accepted  a  chair  in 
the  State  Industrial  University  at  Ohampalgn,  ten* 
dered  his  resignation  as  Secretary,  which  was  re- 
luctantly accepted,  and  Prof.  E.  B.  Stuart  was 
elected  Secretary  of  the  society  to  fill  the  vacancy. 

About  thirty  members  were  present  with  ten 
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mlerofloopeg)  and  many  objects  of  interest  and 
study.  Among  the  Tisitora  from  oat  of  the  city, 
were  Dr.  Walter  Kempster,  Superintendent  of  the 
Northern  Hospital  for  the  Insane  of  Wisconsin,  at 
Oshkosh;  £.  8.  Falier,  Jamestown,  N.  Y.;  Allen  T. 
Moore,  Goldwater,  Mich.;  A.  0.  Palmer,  Boston, 
Mass.;  and  others.  Dr.  Kempster  made  some  very 
interesting  statements  relating  to  yarions  examin- 
ations and  experiments  connected  with  the  spinal 
cord,  etc.,  showing  results  yery  diiferent  from  what 
is  generally  understood  among  medical  men.  Mr. 
Bulloch  made  some  remarks  as  to  the  desirability 
of  a  uniform  objeoiive  screw  of  larger  sise  than 
the  London  Society  screw,  as  being  a  necessity  in 
the  construction  of  objectives  of  low  power  and 
high  angles.  Messrs.  Summers  and  Atwood  made 
brief  statements  of  their  yacation  work. 

The  Hon.  J.  Y.  Lemoyne  presented  to  the  society 
some  doeen  yoinmes  of  Smithsonian  Reports,  Hay- 
den's  Geological  and  Geographical  Surveys,  etc. 
Several  names  were  presented  for  membership,  and 
altogether  this  was  a  very  pleasant  and  profitable 
meeting. 

After  brief,  but  eloquent  and  encouraging  re- 
marks from  the  President,  the  meeting  adjourned 
for  one  month. 


Bllcroeeopleal  Seotlon,  Trojr  ScUntllle 
«t»tlon— This  section  held  its  first  meeting  after 
the  summer  vacation  on  the  evening  of  Oct.  7,  at 
the  residence  of  the  Bev.  A.  B.  Hervey.  The  at- 
tendance was  large,  and  the  meeting  one  of  un- 
nsual  interest.  After  a  few  preliminary  remarks 
by  the  chairman.  Dr.  B.  H.  Ward,  the  following 
olBcers  were  elected  for  the  ensuing  year:  Giiair- 
man.  Dr.  B.  H.  Ward;  Yice-Ghairman,  Bev.  A.  B. 
Hervey;  Secretary,  0.  £.  Hanaman.  The  chairman 
then  gave  a  very  full  account  of  the  proceedings  of 
the  National  Gongress  of  Microacopists,  held  at 
Indiapspolis  in  August  last.  The  address  was 
followed  by  a  beautiful  exhibition  of  mineral  speci- 
mens; entire  insects,  prepared  by  a  new  process,  by 
which  their  form  is  perfectly  preserved,  and  also 
some  fine  ruUogs  on  glass  by  Mr.  Fasoldt,  of  Al- 
bany, and  Mr.  Bodgers,  of  Oambridge,  Mass.  The 
meeting  was  an  interesting  one,  and  its  results 
encouraging  to  the  workers  in  microscopical  sci- 
ence in  that  city. 


•  •  • 


EXOHANGES. 

For  exchange,  well  prepared  herbarium  speci- 
mens from  the  flora  in  the  vicinity  of  Ohicago. 
Address  Mason  Bross,  550  Dearborn  Avenue,  Ohi- 
cago. 

Diabantlte,  a  newly  discovered  mineral,  and 
other  specimens,  in  exchange  for  good  cabinet 
specimens  from  other  localities.  A.  H.  Eddy,  Box 
686,  New  Britain,  Oonn. 

Three  Wenham  compressoriums  for  a  Oox*s  self- 
centering  turn-table  complete.  Geo,  A.  Mitchell, 
Hanover,  N.  H. 


Slides  of  moss  persitome  Funaria  hygrometriea. 
for  any  good  object  or  material;  also  slides  of  named 
diatoms  for  other  named  varieties.  Jos.  McKaj, 
2i  Liberty  street,  Troy,  N.  T. 

Marine  alge,  diatoms  In  situ  on  slgSB,  rniud, 
hepoticffL  ferns,  lichens,  lyoopodiaoes,  etc,  in  ex- 
change ror  any  good  mounted  objects.  M.  A 
Booth,  Longmeadow,  Mass. 

lifing  specimens  of  Yolvox  globator  sent  for  a 
mounted  slide.    E.  W.  Holway,  Decorah,  Iowa. 

Wanted  for  a  choice  collection  of  mound  bmlder'i 
and  Indian  relics,  a  good  binocular  stand.  AddreM 
Bev.  J.  D.  King,  Ghatham,  Mass. 

Wanted,  a  good  microscope  stand,  binocular  pre- 
ferred,  in  exchange  for  photographic  lenses.  K. 
Taylor,  676  Broadway,  New  York. 

Wanted,  a  microscope,  objective,  or  woceuorj 
apparatus,  in  exchange  for  a  nrst-olass  guitar,  Wm. 
B.  Tilton*s  patent;  cost  $40.  H.  B.,  Box  852,  Wor- 
cester, Mass. 

Large  quantity  botanical  species  indigenous  to 
this  section,  weUpreBervedjto  exchange  for  aimiUr 
of  other  sections  of  U.  8.  H.  F.  Jaeger,  455  Dear- 
bom  Avenue,  Chicago,  111. 

First-class  injections  and  stainings  of  toogae, 
liver,  kidney,  bladder,  intestine,  stomach  and  brain 
of  rabbit,  and  kidney  of  pig,  in  exchange  for  vege- 
table stainings,  insects,  etc.  J.  Eckstem,  Jr.,  136 
Broadway,  Cincinnati,  O. 

For  exchange,  for  a  microscope,  a  new  lathe, 
with  foot  power,  made  by  Brolson  &  Kelly,  Troy, 
N.  T.;  cost  $60.  Address  Dr.  J.  H.  Converse,  Weit 
Troy,  N.  Y. 

Spines  of  Eupleetella  spedosa  {kUmb  ^onge); 
also  globular  sand  from  Great  Salt  LAke,  for  other 
good  material.  J.  Gayler,  Bidgewood,  Bergen 
County,  N.  J.,  Box  104. 

Wanted,  a  good  MdUer's  balsamed  pro<rf  plat^  in 
exchange  for  a  Beck's  microscope  lamp.  H.  Wat- 
son, 81  Abom  street,  Providence,  B.  I. 

Leaves  with  stellate  hairs,  induding  the  beaati- 
ful  Croton  eleuthera,  from  the  Bahamas;  also  polj- 
paries  showing  reproductive  capsules,  mounted  or 
unmounted,  for  exchange.  C.  C.  Merriman,  Roch- 
ester, N.  Y. 

Slides  of  human  lung  in  second  stage  of  pnen- 
monia,  for  other  pathological  specimens.  F.  W. 
Mercer,  M.  D.,  Southern  Hospitu,  Anna,  DL 

Wanted,  good  gatherings  of  Pleurosigma  an^- 
latum,  for  diatoms,  good  slides;  will  give  material 
or  cash.    Eugene  Mauler,  Travers,  Switzerland. 

Australian  diatoms  and  other  objects,  unmoont- 
ed.  sent  for  varieties  of  insect  pests  in  their  stsgei; 
will  exchange  assorted  local  objects,  unmounted, 
by  direct  correspondence.  Sydney  Gibbons,  Mel- 
bourne, Victoria. 

Sole  skin  and  single  and  double  stainings  in  ex- 
change for  other  well  mounted  objects,  anatomiciu 
preferred.  John  Walker,  comer  £ightn  street  and 
TwelfUi  avenue,  Minneapolis,  Minn. 

Hamilton,  Up.  Held,  and  CarbonifiBrous  fonib; 
also  eastern  minerals,  to  exchange  for  fossilB,  min- 
erals, shells,  or  Indian  relies;  lists  of  duplicates  and 
desiderata  sent  upon  application.  B.H.  Wright* 
Penn  Yan,  N.  Y. 

Sections  of  mausanita,  Calif,  laurel,  chapparal, 
Yerba  lauta,  mountain  mahogany,  cedar,  etc;  sop- 
per  and  silver  ores  from  Comstock  lode,  op^|4^ 
and  rare  chemicals  for  polarisoope,  for  a^  ^^ 
mounted  objects.  F.  H.  Engels,  M.D.,  Vfrginui 
Nev. 
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What  Can  be  Done  with  a  Cheap  Micro- 

scope. 


O  muoh  hM  been  pnb- 
liflhed  of  laie  aboat 
the  great  snperioritj 
of  the  microaoopee 
made  by  fiist-elafla 
opticians,  and  the 
compaiatiye  inferi- 
ority of  the  cheaper 
forms,  that  there  is 
danger  that  the  own- 
era  of  the  latter  may 
get  disoonraged,  and 
abandon  altogether 
Uie  nse  of  the  microscope,  because  they 
oannot  afford  a  Zentmayer  Centennial  Stand 
and  ilnt-class  objectiyes  by  Tolles  or  Spen- 
cer. Now,  while  we  yield  to  none  in  our 
appreciation  of  the  work  of  great  micro- 
aoope  maken,  and  would  earnestly  advise 
every  one  to  get  as  good  an  instrument  as 
eitoomstances  will  allow,  we  think  it  may 
be  well  to  giye  the  ownen  of  cheap  instru- 
ments  a  word  of  advice  and  enoonragemeni 
By  a  cheap  microscope  is  meant  one  cost- 
ing lets  than  $80.  For  any  sum  less  than 
this  it  is  impossible  to  procure,  in  the  pres- 
ent state  of  the  market,  an  instrument 
ponessing  the  qualities  and  appliances 
neoesttry  for   the    performance   of   any- 


thing except  the  most  elementary  work, 
but  then,  on  the  other  hand,  it  is  astonish- 
ing what  a  wide  range  of  ground  is  coyered 
by  the  term  "elementary  work.'*  If  we 
take  the  cheapest  form,  say  a  common  lens 
of  a  quarter-inch  focus,  we  will  be  able  to 
see  a  great  deal  that  is  utterly  inyisible  ta 
the  xmassisted  eye;  with  a  $20  microscope, 
judiciously  selected,  we  can  follow  almost 
all  the  descriptions  and  explanations  found 
in  the  ordinary  text  books.  Let  us  take  a 
middle  groimd,  and  consider  the  capabili- 
ties of  such  an  instrument  as  may  be  had  for 
from  $10  to  $20. 

Such  a  microscope  will  not  enable  us  to 
determine  disputed  points  in  histology,  or 
to  investigate  the  structure  of  test  objects 
like  the  Podura  scale,  or  P,  angukdym. 
But  it  will  show  us  clearly  and  well  the 
various  kinds  of  tissues,  and  even  the  oydo- 
sis  or  so-called  circulation  of  the  sap  in 
plants;  it  will  show  us  the  forms  of  the 
various  kinds  of  pollen^  and  the  number, 
situation  and  form  of  the  stomata  or  breath- 
ing pores  of  plants;  it  will  even  show  the 
more  minute  forms  of  plant  life— those 
beautiful  desmids  and  diatoms,  which  have 
always  been  the  delight  and  the  admiration 
of  those  who  use  the  microscope,  and  al* 
though  it  will  not  enable  us  to  see  the 
marldngs  on  the  more  minute  diatoms,  it 
will  show  us  their  general  forms  and  out- 
lines, and  reyeal  to  a  diligent  and  careful 
observer  much  of  their  life-history. 

In  animal  physiology  it  will  show  us  the 
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peooliar  f onus  of  the  blood  of  different  Ani- 
mals, and  it  will  show  readily  that  most 
wonderful  and  beautiful  of  allmioroeoopioal 
objects,  the  oiroulation  of  the  blood  in  the 
foot  of  the  living  fro^.  It  will  show  us  the 
structure  of  musou  ar  fibre,  and  the  peculi- 
arities of  the  epithelium  which  lines  the 
yariouB  internal  organs.  By  it  we  can  trace 
dearly  the  outlines  and  structure  of  many 
of  the  lower  forms  of  animal  life  which 
would  be  otherwise  invisible,  and  we  will 
be  thus  enabled  to  assign  them  their  proper 
place  in  the  great  system  of  classification. 
By  it,  too,  may  be  studied  the  habits  and 
life-history  of  the  majority  of  the  animal- 
cules found  in  liquids. 

That  these  statements  are  notezagger* 
ated  is  shown  by  the  fact  that  some  of  the 
moat  important  discoveries  have  been  made 
by  means  of  microscopes  far  inferior  to 
.those  that  can  now  be  had  for  $20.  Indeed, 
;much  of  the  work  of  the  great  Ehrenberg 
-was  done  with  a  microscope  which  to-day 
-would  not  command  $25.  Therefore,  let 
not  the  owners  of  cheap  microscopes 
•despair,  for  the  field  which  is  open  to  them 
is  sufficient  to  occupy  the  longest  life,  and 
to  employ  the  highest  powers. — Young  Soi' 

enHst. 

•  ♦  • 

The  Microscope  in  Medicine. 

A  Paper  reftd  by  Dr.  8.  M.  Mouser  before  the  Ban 
FraDoiflOo  liioroeoopioal  Society,  Oot.  8, 1878. 

THE  term  medicine  has  a  broad  significa- 
tion, embracing  anatomy,  physiology, 
pathology,  hygiene,  materi*  medica,  etc., 
«to.  The  foundation  is  anatomy,  the  study 
of  which,  within  my  recollection,  was  en- 
tirely macroscopic.  A  quarter  of  a  century 
ago,  the  skeleton  was  carefully  studied  as  to 
its  articulations,  protuberances  for  attach- 
ment of  muscles,  and  grooves  for  muscles 
to  play  through;  and,  being  arranged  to- 
gether, for  the  protection  of  the  viscera 
from  external  violence.  He  who  could  de- 
scribe the  articulations,  the  points  of  at- 
tachment of  the  principle  muscles,  with  a 
few  of  the  foramina  for  the  entrance  of 
blood  vessels  to  nourish  the  bone,  was  con- 
sidered a  pretty  good  student  in  that  de- 


partment Dissections  were  diligently 
practiced  for  the  purpose  of  determining 
the  relations  of  soft  parts  to  the  bony  sys- 
tem, and  to  each  other.  The  circulating 
system  was  followed  carefully  as  far  as  the 
naked  eye  could  reach;  and  we  were  told 
that  capillary  vessels  were  a  connecting 
link  between  the  arteries  and  veins,  wbiofa 
sssertion  we  took  on  faith,  never  having 
the  privilege  of  seeing  them.  Important 
organs  of  the  body  were  studied  with  a 
great  deal  of  interest,  and  with  a  great  deal 
of  difficulty,  and  suspected  of  being  veiy 
elaborate  and  complicated.  The  skin  wm 
described  as  consisting  of  the  epidennis 
and  true  skin,  having  beneath  it  "  cellular 
tissue." 

About  the  only  thing  we  heard  of  micro- 
scopic  anatomy  during  my  student  di^ 
was  at  the  close  of  my  second  course,  when 
our  Professor  of  Anatomy,  in  his  valedic- 
tory, told  us  it  would  be  the  last  of  his 
teaching  for  a  while,  as  there  was  a  new 
field  being  opened,  the  study  of  minute 
anatomy,  and  that  he  intended  to  tam 
pupil  and  avail  himself  of  it,  which  he  did. 
It  was  long  after  this,  however,  before  any- 
thing like  systematic  teaching  of  histology 
was  practiced  in  even  the  best  medical  col- 
leges in  this  coxmtry.  Now,  no  medical 
college  is  without  it,  and  we  have  a  laige 
number  of  excellent  works  on  the  subjeoii 
with  instruments  and  appliances  for  study, 
which  leave  no  excuse  for  neglecting  it, 
while  it  is  considered  as  neceesazy  to  a 
complete  medical  course  as  the  coarser 
anatomy  was  twenty-five  or  thirty  years  ago. 

Physiology,  so  closely  connected  with 
histology,  is  receiving  a  great  deal  of  at- 
tention; the  microscope  has  been  of  great 
service  in  this  department.  When  the 
beauties  and  complications  of  the  human 
system  are  revealed  to  us,  it  is  but  natual 
Uiat  we  should  study  the  uses  of  it»  and  the 
results  of  its  action.  On  the  other  hand, 
when  we  find  results  we  look  for  the  causes. 
We  find  so  constantly  one  depending  on  the 
other,  that  they  are  necessarily  studied  to- 
gether, giving  an  immense  field  for  micro- 
scopic research. 
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Not  many  years  ago,  the  principal  lue 
mftde  of  the  miorosoope,  by  the  aTerage 
physidan,  was  the  examination  of  urine. 
Now,  it  is  applied  to  the  examination  of 
nearly  all  the  solids  and  fluids  of  the 
body,  not  excluding  exorementitious  mat- 
ter; and  as  a  means  of  diagnosis  and  prog- 
nosis, it  has  become  absolutely  indispens- 
able. 

Once  familiar  with  the  normal  structure 
and  healthy  action  of  the  human  system, 
we  are  prepared  to  observe  deviations  from 
the  healthy  standard,  which  brings  us  to 
consider  the  subject  of  pathology,  or  a 
changed  condition  of  structure,  and,  conse- 
quently, a  different  action.  Here,  again, 
the  miorosoope  has  been  of  great  use  in 
distinguishing  healthy  from  diseased  tis- 
sues, and  their  products,  and  in  determin- 
ing the  character  of  their  changes.  One  of 
the  most  common  uses  of  the  instrument  in 
this  branch  is  the  distinguishing  benign 
and  malignant  disease,  thus,  in  many 
cases,  enabling  us  to  decide  whether  a  dis- 
ease is  curable  or  incurable,  which  is  a  mat- 
ter of  great  importance  to  patients,  as  well 
as  doctors. 

Hygiene  is  also  indebted  to  the  micro- 
scope for  many  of  the  reforms  of  modem 
times.  The  preservation  of  health  does  not 
only  depend  upon  our  surroundings,  but 
upon  the  adaptability  of  all  substances 
taken  into  the  stomach  for  the  support  of 
the  body.  In  these  days  of  fraud  and  adul- 
teration, the  microscope  is  a  most  efficient 
detective.  Besides  the  frauds  practiced  by 
unscrupulous  tradesmen,  in  mixing  dele- 
terious articles  with  many  of  the  common 
necessaries  of  life,  we  have  articles  of  diet 
not  tampered  with  by  dealers  that  are  unfit 
for  consumption.  You  are  all  familiar  with 
the  iriehina  in  pork,  for  instance,  which 
caused  great  suffering  and  death,  and  is 
easily  detected,  and  avoidable. 

The  microscopic  analysis  of  water  is  a 
very  important  hygienic  precaution,  and 
should  always  be  resorted  to  in  seeking 
water  supplies. 

In  materia  medioa  the  instrument  is  use* 
ful  for  the  detection  of  adulterations  and 


impurities,  as  well  as  the  identification  of 
many  articles  used  as  remedies. 

In  forensic  medicine  it  is  often  brought 
into  requisition,  and  has  frequently  been 
the  means  of  corroborating  or  refuting  tes- 
timony, when  nothing  else  oould  have  done 
so.  In  criminal  cases,  it  has  sometimes 
been  of  great  value.  Not  only  can  blood 
stains  be  made  out,  but  the  kind  of  blood 
often  ascertained.  Human  blood,  differing 
from  that  of  many  other  animals,  the  differ- 
ence can  be  proven  by  the  microscope,  and 
by  no  other  known  means.  Again,  it  is  a 
ready  means  of  detecting  some  poisonous 
substances.  It  may  be  the  means  of  clear- 
ing innocent  persons  from  charges  of  crime, 
or  bringing  the  guilty  to  justice.  Some  in- 
stances might  be  cited  where  the  fate  of 
human  beings  has  been  decided  by  it.  And 
if  any  mistakes  have  occurred,  it  is  proba- 
bly not  the  fault  of  the  instrument,  but  of 
the  observer. 


The  Use  of  the  Microscope. 

BY  GEO.    E.    BLAOKHAM,  U.  D.,  DUNKIBK,  M.  Y. 

MB.  L.  B.  FEET,  of  Baltimore,  Md., 
to  whom  we  are  indebted  (if  I  mistake 
not)  for  much  valuable  information  in  refer- 
ence to  the  processes  of  double  staining, 
has  in  the  May  number  of  the  JVetrs  an 
article  under  the  above  caption  which  I  was 
right  sorry  to  read.  He  divides  those  who 
purchase  microscopes  into  groups  of  twenty 
or  so,  and  asserts  that  nineteen  out  of  every 
twenty  get  sick  of  their  bargain  in  from 
three  weeks  to  three  months  after  their 
purchase.  Those  who  continue  to  use  the 
instrument  he  divides  into  four  classes — 
only  one  of  which  uses  the  microscope  as 
he  thinks  it  should  be  used. 

1st.  Those  who  use  it  merely  for  pleasure. 

2d.  Those  who  are  "snutten  with  the 
mechanical  aspect  of  the  thing."  Of  such 
a  one  he  writes  that  "  he  is  at  once  infected 
with  an  ambition  to  become  an  adept  in 
the  lore  suggested.  He  wants  to  know 
*  *  the  comparative  merit  of  the  work 
of  celebrated  makers,  the  prices  each 
charges  for  his  work,    *    *    whose  is  rated 
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least  defeotiye  in  point  of  ohromatio  aber- 
ration, whoee  in  the  matter  of  spherical 
ditto,'*  etc. 

In  short,  aooording  to  Mr.  Peet,  this  ab- 
snrd  twentieth,  this  exoeedingly  improper 
fraction,  having  bought  an  instmment  to 
the  making  of  which  has  gone  a  high  de- 
gree of  mathematical  and  technical  skill, 
becomes  possessed  of  an  insane  desire  to 
know  all  abont  it;  nay,  more,  he  may  even 
go  so  far  as  to  suggest  an  improyement  or 
two. 

Another  goes  farther ;  buys  a  MoUer 
Typen  Platte^  and  learns  the  names  of  the 
diatoms  whose  siliceous  coverings  are 
thereon  embalmed;  nay,  he  buys  test  ob- 
jects and  tries  to  resolye  them,  and  either 
writes  himself  or  reads  what  others  write 
about  angular  aperture  and  definition  and 
things;  and,  dread  warning!  **  he  becomes 
at  last  pleOioHo  with  microscopical  tech- 
nology, and  that  is  his  mental  seeding." 

This  is  truly  dreadful;  and  Mr.  Peet 
sadly  exclaims:  **  The  number  of  the  above 
sketched  is  too  large."  And  they  "  sneer  at 
him  who  merely  seeks  to  make  the  instru- 
ment a  help  to  see."  Too  bad,  too  bad. 
How  do  the  ungodly  flourish!  These  miser- 
ables,  who  have  squandered  their  time  in 
riotous  living,  with  catalogn^es  and  books  on 
optics,  and  tables  of  logarithms  and  Typen 
Plattes,  and  what  not — they  "sneer  at  him 
who  merely  seeks  to  make  the  instrument 
a  help  to  see;"  who  regards  it,  so  to  speak, 
as  a  pair  of  brass-mounted  spectacles;  and 
knowing  that  this  latter  and  eminently 
commendable  person  has  never  bothered 
hia  head  over  abstruse  questions  of  angular 
aperture  and  chromatic  and  spherical  aber- 
ration and  definition  of  the  edges  of  things, 
they  say,  "Oh,  he  does  not  know  any- 
thing about  the  microscope;  I  would  not 
give  a  snap  of  my  finger  for  what  he  might 
say  about  it"  Alas!  too  true.  I  have  seen 
such  men  myself.  Obstinate  are  they,  re- 
fusing to  believe  that  a  man  who  has  never 
given  any  time  to  the  study  of  this  marvel- 
ous instrument  can  be  competent  to  form  a 
valuable  opinion  about  it. 

Let  us  turn  from  the  contemplation  of 


this  sad  spectacle  of  human  depravity  to 
the  more  agreeable  view  presented  by  the 
fourth  iwentieth^  the  one  man  out  of  four- 
score, whom  Mr.  Peet  "  thinks  usee  the 
microscope  as  it  should  be  used,"  but  whom 
with  undue  modesty  he  protests  is  not  him- 
self. What  has  he  done?  "He  has  mtde 
sure  that  his  higher  powers  enable  him  to 
see  things  as  small  as  the  markings  of  Am- 
phipleura  peQttcidaf  and  that  his  lower 
powers  have  clean,  level  fields."  And 
"  then  he  has  learned  to  make  plain  slidea, 
and  has  gone  at  it  with  abiding  zeal;"  and 
he  wants  to  know  about  "the  denizens  of 
the  stagnant  pool,  about  the  structure  of 
insects  and  their  embryos,  and  that  of 
plants."  The  three  months  that  operated 
so  disastrously  on  the  nineteen  he  has  made 
use  of  to  become  accustomed  to  handling 
this  new  and  astonishing  aid  to  sight,  and 
to  /0am  the  art  qf  mounting  otfjects.  He 
has  then  begun  to  gratify  his  impatient  de- 
sire to  knoWf  a  most  virtuous  and  com- 
mendable course  truly,  and  in  pleasing  oon- 
trast  to 

"  The  ways  that  are  dark, 
And  the  tricka  that  are  vain," 

of  those  who  have  squandered  their  time 
in  "contemplation  of  the  ingenuity  evinced 
in  the  structure  "  of  the  microscope,  or  in 
seeking  out  the  true  inwardneas  of  spher- 
ical or  chromatic  aberration,  or  in  striving 
to  resolve  the  catalogue  lists  of  tests.  And 
yet  one  wonders  how  "he  has  made  sure 
that  his  higher  powers  enable  him  to  see 
things  as  small  as  the  markings  on  Ampki- 
pleura  peHucida^  or  that  his  lower  powers 
have  dean,  level  fields,"  unless  he,  too,  has 
given  some  attention  to  the  catalogue  lists 
of  tests  and  spherical  aberration,  and  the 
definition  of  the  edges  of  things. 

But  seriously,  is  it  not  time  to  abandon 
this  idea  so  persistently  set  forth  that  it  is 
in  the  study  of  "natural  history  only  that 
the  microscope  can  be  legitimately  used?" 
Is  it  not  time  to  admit  that  the  miorosoope 
has  gotten  beyond  the  spectacle  stage,  and 
that  to  use  it  intelligentiy  one  must  look 
into  it  as  well  as  through  it — must  study  the 
principles  upon  which  it  is  oooBtmcted, 
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mtut  know  aomethiog  of  chromatic  aberra- 
tion  and  of  spherical  ditto,  with  their 
causes  and  the  effects  they  have  npon  the 
definition  of  things?  Have  not  the  labors 
of  those  who  have  given  attention  to  these 
things  been  to  the  advantage  of  those  who 
paid  no  attention  to  them,  and  whose  mi- 
croscopes have  been  to  them  "only  helps 
to  see?"  And  even  if  it  were  not  s^,  is 
not  the  science  of  optics  as  legitimate 
afield  of  intellectual  research  as  biology? 
And  if  a  man  chooses  to  nse  his  microscope 
to  study  out  its  own  anatomy  and  physi- 
ology, so  to  speak,  instead  of  "the  struc- 
ture of  insects  and  their  embryos,"  who 
shall  say  him  nay  ? 

And  why  should  he  not  "reduce  to  ele- 
ments the  outside  morphology  of  fossil  dia- 
toms" as  well  as  the  in^icfe  morphology  of 
the  "denizens  of  the  stagnant  pool?"  And 
even  the  man  who  uses  his  microscope  for 
entertainment  only,  and  who  never  makes 
it  teach  him  anything  (if  such  a  man  there 
be),  has  he  not  a  right  to  do  what  he  will 
with  his  own?  Yes,  truly;  and  let  us  re- 
joice that  he  chooses  so  rational  a  means  of 
entertainment. 

In  short,  is  it  not  time  for  certain  special- 
ists to  give  up  the  narrow  view  that  their 
specialty  is  the  only  legitimate  study  in  the 
world,  and  to  remember  that  but  for  the 
studies  and  labors  of  those  who  have  given 
their  attention  to  the  optical  and  mechanical 
structure  of  the  instrument,  and  the  use  of 
test  objects,  etc.,  the  instrument  he  uses  to- 
day would  never  have  come  into  existence; 
and  to  admit  that  this  much  contemned 
dass  may  be  doing  nearly  as  much  for  mi- 
croscopical science  as  those  who  devote 
their  time  to  the  production  of  mounted 
sections,  ' '  just  too  lovely  for  anything, "  and 
which  often  rival  Joseph's  coat,  not  only  in 
the  variety  and  brilliancy  of  their  dyes,  but 
in  their  value  as  objects  for  scientific 
study. — Cincinnati  Medical  News, 


— ^  By  the  use  of  the  electric  light,  a  foot- 
baU  match,  witnessed  by  30,000  persons,  was 
played  on  the  night  of  Oct  14,  at  Sheflield, 
England. 


The  Microscopical  Examination  of  Yeast 
Popularly  Explained. 

f  N  my  necessarily  brief  essay  on  this  snb- 
^  ject — ^a  subject  which  is  becoming  of 
vast  interest  to  even  practical  brewers — I 
am  anxious  to  steer  clear  of  all  complexity 
of  expression,  and  while  not  entering  into 
much  detail,  to  so  sketch  microscopical 
working  as  to  render  it  possible  for  such  of 
my  readers  as  at  present  derive  little  prac- 
tical benefit  from  the  existence  of  the  mi- 
croscope as  a  working  instrument  for  daily 
use — to  oairy  out  without  further  tuition  a 
reliable  examination  of  their  yeast  and 
beer. 

First  of  all,  then,  let  me  say  a  few  words 
about  the  instrument  itself.  For  a  brewer's 
purpose  everything  depends  upon  the 
quality  of  the  "objectives,"  or  "object 
glasses," and  corresponding  "eye-pieces." 
These  should  be  of  the  very  best  make, 
even  if  such  refined  workmanship  makes 
tbem  costly,  while  the  microscope  should 
be  fitted  with  a  very  accurate  revolving 
stage,  so  that  varying  fields  of  view  may  be 
seen  at  will.  A  number  of  costly  extras  are 
in  my  opinion  useless,  and  so  long  as  the 
objectives,  eye- pieces  and  stage  are  perfect, 
little  attention  need  be  paid  to  the  mere 
stand  or  to  the  other  fittings  attached  to 
these  expensive  instruments.  Eveiything, 
in  short,  must  be  sacrificed  to  the  essential 
requirements,  and  if  we  limit  the  cost  price 
of  the  microscope  as  a  whole,  let  no  limit 
be  placed  upon  the  sum  expended  in  ob- 
taining but  a  single  object  glass  and  its 
corresponding  eye-piece.  If  we  musi  econ- 
omize, let  it  be  in  feeling  satisfied  with 
a  monocular  glass  with  a  l-6th  objective 
which  answers  all  practical  purposes,  and 
which,  with  its  deeper  eye-piece,  will  give 
an  enlargement  of  some  400  diameters. 

The  instrument  once  procured,  we  can 
easily  settle  the  question  of  light  A  clear 
diffused  natural  light  is  not  always  to  be 
had,  or  perhaps  that  would  prove  best,  so 
we  may  with  advantage  fall  back  upon  gas 
as  the  best  artificial  illuminating  medium. 
The  next  step  is  to  arrange  the  instm- 
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ment  for  use,  that  is,  to  Iooob  it,  to  oare- 
fuUy  see  that  the  eye-pieoes  and  lenses  are 
free  from  specks  of  dost  and  dirt,  and  that 
a  bright  light  is  reflected  upon  the  field 
which  is  to  become  the  background  of  the 
yeast  cells.  All  the  lenses  unscrew,  bat  so 
delicate  is  their  arrangement,  that  some 
little  experience  is  required  before  the 
operator  can  succeed  in  so  polishing  and 
replacing  them  when  unscrewed  as  to  escape 
interference  with  magnifying  power.  This 
is  knowledge  that  must  be  gained  by  prac- 
tioe,  for  however  careful  we  may  be  in 
keeping  our  instrument  covered  with  a 
glass  shade  when  not  in  use,  dust  is  sure  to 
settle  on  the  eye-pieces  and  lenses,  and  ap- 
pear as  impurities  in  our  yeast,  unless  care 
is  taken  to  insure  the  absolute  cleanliness 
of  them  before  we  consider  our  instrument 
in  working  order.  For  the  purpose  of  pol- 
ishing, a  piece  of  soft  wash  leatl^er  answers 
admirably,  and  we  can  easily  determine  the 
success  of  our  manipulation  in  this  direc- 
tion by  viewing  the  field  with  the  micro- 
scope in  position,  and  the  illuminating 
power  at  its  greatest  intensity  before  placing 
our  specimen  on  the  stage. 

We  next  oome,  of  course,  to  the  prepar- 
ation of  the  sample  yeast,  and  I  do  not  go 
too  far  in  saying  that  this  is  the  point  at 
which  the  greater  number  of  operators  fail, 
the  greatest  care  being  necessary,  not  only 
in  making  the  mixture,  but  in  placing  ex- 
actly the  proper  quantity  of  it  on  the  exam- 
ination slide.  A  small  beaker  and  short 
glass  rod  should  be  taken,  well  washed  and 
swilled  out  once  or  twice  with  distilled 
water.  Again  filling  the  beaker,  we  take 
the  glass  rod  and  mix  in  just  sufficient  of 
the  yeast  we  are  examining  to  make  the 
water  look  opaque  (we  can  soon  fix  a  stan- 
dard of  turbidity  for  ourselves),  a  drop  or 
so  of  pure  glycerine  may  be  added,  which 
serves  to  prevent  distortion  of  yeast  cells, 
and  any  froth  on  the  surface  may  be  re- 
moved by  causing  the  beaker  to  overflow 
with  the  distilled  water,  which,  of  course, 
must  be  of  absolute  purity.  The  glass 
slide  and  covering  slip  we  employ  must  be 
polished  perfectly  bright  with  our  wash 


leather,  and  then  all  is  ready  for  our  critical 
examination  of  that  yeast  which  in  a  atate 
of  parity  serves  us  so  well,  but  impure,  cre- 
ates for  us  difficulties  and  troubles  that  end 
always  in  the  same  final  result — the  rapid 
deterioration  of  our  produce.    Holding  onr 
glass  slide  in  the  left  hand  between  thumb 
and  first  finger,  we  dip  with  oar  right  hand 
the  small  glass  rod  mentioned  above,  into 
our  very  dilute  yeast  water,  and  withdraw 
sufficient  to  give  a  sm^ll  bead  of  fluid  on 
the  centre  of  the  slide  glass,  the  appearance 
of  this  bead,  indeed,  to  the  naked  eye, 
teUing  us  if  the  degree  of  fluidi^  is  correct; 
the  bead,  in  short,  should  appear  almost  as 
if  it  were  so  much  elear  water.     Taking  up 
a  pair  of  minute  pincers,  we  by  their  aid 
bring  the  covering  slip  obliquely  down  on 
one  side  of  the  flaid  bead,  allowing  it  to 
sink  slowly  on  it,  so  as  to  drive  out  any 
<^xcess  of  fluid  (and,  what  is  of  more  im- 
portance, »tir)  by  the  time  it  has  flattened 
on  the  slide  itself,  finally  removing  any 
moisture  from  the  edges  of  round  covering 
slip,  by  carefully  applying  a  fragment  of 
blotting  paper.    I  have  explained  this  in 
detail,  since  all  care  should  be  taken  in 
securing  a  good  field  free  from  eosoest  of 
cell  life,  motionless^  and  unspoilt  by  foreign 
impurities  and  the  presence  of  air  bubbles, 
and  these  essential  points  wOl  be  arrived  at 
by    giving    due    attention   to    the   mles 
sketched  above.    Placing  onr  slide  on  the 
revolving  stage,  we  carefully  focus  our  in- 
strument as  nearly  as  we  can  with  the  ooane 
movement,  taking  care  that  we  do  not  in 
our  hurry  bring  down  the  objective  lens  on 
the  covering  slip  itself,  since  with  all  the 
high  powers  wherein  the  focal  distance  is 
verysligbt  by  comparison,  this  is  easily 
done,  so  close  has  the  lens  to  be  to  the  ob- 
ject we  wish  to  view,  while  if  pressure  be 
once  placed  by  such  means  on  the  covering 
slip,    the    field   becomes   entirely   spoilt 
Directly  a  dim  outline  of  field  of  yeast 
cells  comes  in  view,  we  procure  perfect 
focus  by  the  use  of  the  fine  movement, 
working  this  one  way  and  the  other  with  a 
finger  of  either  hand  until  the  view  of  onr 
yeast  is  perfect.      What  const  itutos  this 
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perfection?  WeU,  in  the  oase  of  the  tomlie 
they  shonld  appear  perfectly  clear  in  out- 
line, without  any  dark  ring  indicating  that 
oathne,  and  much  the  same  rule  applies  to 
all  the  ferments;  mere  specks  of  black  on 
the  field,  for  instance,  become  visibly  or- 
ganized when  brought  into  perfect  focus, 
and  many  a  fatal  sign  becomes  apparent 
when  such  focal  attainment  is  arrived  at. 

While  in  a  good  yeast  a  single  focal  dis- 
tance suffices,  we  have  in  the  examination 
of  secondary  qualities  to  vary  that  distance 
according  to  the  ferments  we  are  looking 
for;  but  a  little  practice  will  soon  enable 
oar  readers  to  satisfy  themselves  on  this 
point,  while  it  is  easy  to  see  that  we  can 
▼aiy  the  field  with  rapidity  and  ease  with- 
out any  alteration  of  focal  distance  being 
necessary,  bringing  under  the  searching 
yiew  of  our  lens  those  portions  of  the  field 
which  are  the  more  fluid,  and  therefore  the 
more  likely  to  be  contaminated  with  im- 
purities, since  the  ferments  of  disease  are, 
as  a  general  rule,  fairly  lively  and  of  com- 
paratively minute  size,  by  these  reasons 
tending  to  drift  away  in  the  fluid  to  its 
natural  outlet,  the  edge  of  the  circular  cov- 
ering slip. 

Let  me  now  for  a  very  brief  moment  turn 
to  a  simple  description  of  our  ideas  respect- 
ing a  yeast  that  can  be  regarded  as  fit  for 
use  in  practical  brewing,  and  I  think  a 
very  clear  knowledge  on  the  point  can  be 
acquired,  even  by  youthful  students,  by 
adopting  the  following  plan  of  preliminary 
study:  Let  my  readers  mash  some  crushed 
malt  in  oold  water  in  a  sterilized  tube,  in- 
serting a  cotton-wool  plug  in  month,  stand- 
ing tube  in  beaker  of  water  at  160**  or  so 
for  several  hours,  allowing  it  to  remain 
afterwards  in  some  warm  place  for  several 
days.  If  they  now  daily  examine  a  single 
drop  of  the  fluid  portions  of  mash  so  ar- 
riyed  at,  they  will  gain  a  very  dear  insight 
of  the  various  diseased  ferments  that  our 
yeast  is  heir  to— lactic  acid  ferments  in 
▼azying  stages  of  development;  filamentary 
rods  of  acid  and  putrefactive  influence;  the 
mall  spheres,  generally  forming  by  a  com- 
Innation  of  two  the  figure  eight  (8),  and 


Renominated  in  popular  microscopical  par- 
lance No.  YEE,  will  appear  with  wonderful 
rapidity,  according  to  the  character  of  the 
malt,  and  what  we  brewers  have  to  learn  is 
how  to  prevent  such  forms  of  life  appearing 
in  our  working  yeast.  With  the  atmosphere 
at  high  temperature,  and  overladen  with 
vital  impurities,  with  contaminated  water, 
and  a  faulty  system,  it  is  difficult  indeed  to 
preserve  the  purity  of  yeast.  The  constant 
struggle,  nevertheless,  must  be  in  this  direo- 
tion,  if  we  wish  to  attain  success;  and  if  in 
our  fields  of  yeast  we  see  distinct  evidence 
of  active  diseased  life,  no  time  must  be  lost 
in  stamping  it  out  with  such  means  as  I 
myself  am  always,  in  my  essays,  enlarging 
upon,  or  in  planting  a  fresh  and  good  sup- 
ply from  some  other  source.  It  is  impossi- 
ble perhaps  to  prevent  the  presence  of  a 
few  lactic  acid  ferments  as  long  as  the  ten- 
dency of  the  chief  material  we  employ  is  to 
allow  the  formation  of  lactic  acid;  but  fila- 
mentary rods  of  either  kind — well  may  they 
be  called  '*  subtile  "  in  their  influence— are 
of  grave  import,  while  any  combination  of 
these  with  those  small  spherical  cells  in  twos- 
and  threes,  is  not  only  of  grave,  but  of 
fatal  influence,  necessitating  immediate  ac- 
tion on  the  part  of  the  brewer. 

If  it  be  important  to  see  that  onr  yeast  ia 
free  from  actual  impurities  snch  as  these, 
it  is  no  less  important  to  critically  examine 
the  cells  of  vinous  ferment,  since  they  can 
deteriorate  and  be  influential  to  disaster, 
without  the  presence  of  those  we  specially 
called  diseased.  Now,  a  critical  examina- 
tion of  yeast  can  only  be  made  when  the 
field  of  view  is  not  overcrowded  with  cells, 
and  thirty  cells  are  certainly  sufficient, 
while  the  state  of  dilution  to  give  such  a 
quantity  will  soon  make  itself  apparent 
after  a  little  experience. 

For  this  purpose,  too,  a  l-6th  inch  ob- 
ject glass  with  deep  eye-piece  seems  to  me 
better  than  those  highly  expensive  powers 
with  short  focal  distance,  for  the  object  in 
need  is  not  so  much  to  get  enlargement  as 
deamess  and  stability  of  field  of  view,  ob- 
jects the  more  easily  attained  with  low 
rather  than  with  the  higher  powers. 
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Now,  what  are  the  chief  oharaoteristios  of 
a  healthy  tornla?  First  and  foremost  I 
should  say  perfect  regularity  of  size,  as 
eyidenoed  by  all  the  cells  in  the  field  being 
in  focus  at  the  same  time;  for,  practically, 
difference  in  size  of  matored  cells  means  a 
▼ery  insidious  action  of  weakness.  Next 
we  oome  to  the  microscopical  appearance  of 
the  interior.  In  young  yeasts  we  see  what 
may  be  called  a  plasmatic  sack  floating 
about  (but  generally  in  the  centre)  in  the 
fluid  contents,  while,  as  oeUs  dcTelop, 
nuclei  become  more  and  more  distinct,  and 
it  is  in  watching  this  development  that  we 
can  determine  the  point  at  which  the  yeast 
has  come  to  maturity,  and  turned  the  point 
towirds  actual  deterioration.  There  is, 
indeed,  no  quality  of  yeast  more  fatal  to 
8UC0(388  in  practical  brewing  than  that 
grouped  under  the  term  weak,  and  this  is 
evidenced  by  the  nuelei  becoming  too  nu- 
merous, until  a  granulated  look  takes  the 
place  of  the  clear  and  pleasing  view  of  a 
cell,  with  its  plasmatic  bag,  or  developed, 
yet  not  excessive  nuclei. 

This  condition  of  yesat,  this  so-called 
weakness,  is  brought  about  under  the  influ- 
ence of  a  species  of  starvation,  when  we  are 
not  submitting  the  description  of  food  upon 
which  such  yeast  can  grow  and  reproduce 
itself  in  perfection;  and  if  any  of  my  read- 
ers wish  for  prttctioal  experience  of  this 
granulated  look,  they  have  only  to  place 
some  yeast  in  a  pure  sugar  solution,  and 
microscopically  examine  the  deposit  after  a 
few  days  interval.  Let  them  notice  it  well, 
and  guard  most  intently  lest  by  the  use  of 
sugar,  of  whatever  species,  in  excess,  they 
promote,  unknown  to  themselves,  a  like 
appearance  in  their  working  store. 

I  must  refer  to  one  more  faulty  indica- 
tion, and  then  I  have  done.  If  we  some- 
times see  a  semi-circular  ring  in  the  interior 
of  certain  cells,  touching  by  its  two  extrem- 
ities the  boundary  of  the  cell  itself,  we  may 
be  sure  that  it  is  the  index  of  faulty  spon- 
taneous clarification.  It  is  an  index  only. 
I  cannot  say  how  it  comes  to  be  one,  but 
the  abnormid  condition  of  our  yeast  is,  no 
doubt,  indicated  to  the  microscopical  ob- 


server by  such  slight  alterations  in  the  sr- 
rangement  of  its  struetural  form. 

It  is  only  by  lengthy  practice  that  we  can 
arrive  at  perfection  in  miorosoopieal  exam- 
ination, but  a  little  trouble  will  soon 
enable  the  worker  to  determine  the  com- 
parative puiity  of  the  yeast  store,  and  ren- 
der the  instrument  of  even  more  extended 
use  in  the  sele<^ion  of  yeast  for  pitching 
purposes,  and  for  sorting  out  suoh  beers  u 
are  capable  of  withstanding  lengthy  stor- 
age. 

I  have  concerned  myself  in  this  paper 
with  the  most  fatal  ferments  of  disease,  and 
have  deferred  all  reference  to  certain  fun- 
goid growths  that  are  leas  influential  in 
promoting  insidious  change.  The  paper  is 
one  for  popular  reading,  necessarily  erode, 
limited  to  a  certain  space,  and  yet  not  in- 
capable of  giving  my  readers,  I  hope,  some 
little  instruction  in  a  branch  of  knowledge 
that  as  yet  they  are  not  very  proficient  in. 
Though  short,  I  might  have  made  it  dry  in 
the  extreme  by  historical  references,  and 
the  wording  of  scientific  natai«;  let  me 
trust  that  in  avoiding  this  I  have  not  also 
missed  the  mark  and  written  a  paper  of 
little  practical  worth  to  those  who  asked 
for  its  production. — London  Brewer* z  Jour- 
noL 


Outlines  of  a  Process  for  the   Examin- 
ation of  Urine  for  Medical  Purposes. 

ABBANGBD  BY  B.   HITGHCOOK. 

IN  collecting  a  sample  of  urine,  the  great- 
est care  should  be  taken  to  have  the 
receiving  vessel  perfectly  clean.  Extrane- 
ous matter  may  frequently  mislead  the 
novice,  or  at  least  serve  to  puzzle  hioL  The 
physician  should  also  try  to  avoid  deoep- 
tiom  on  the  part  of  patient  and  attendants. 
It  sometimes  happens  that  for  some  inscra- 
table  reason  foreign  matters  have  been 
added  to  samples  of  urine  by  patients  or 
others.  Such  additions,  however,  ard  not 
liable  to  cause  any  confusion,  for  they  are 
not  of  a  character  calculated  to  deceiTe. 
The  author  once  received  a  specimen,  how- 
ever, in  which  the  microscope  indicated 
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amorphons  urates  in  oonaiderable  quantity. 
A  little  closer  examination,  howeyer,  oon- 
Tinced  him  that  some  Tegetable  powder 
had  been  added  for  deception,  and  he  de- 
<slined  to  make  any  report  on  that  sam- 
ple. An  addition  of  this  character  ib  well 
<»lciilated  to  deoeiTC,  and  care  should  be 
taken  to  avoid  hasty  and  superficial  exam- 
ination. 

The  proper  time  to  collect  the  sample  is 
in  the  morning,  after  a  good  night's  rest. 
It  should  reach  the  microsoopist's  hands  as 
soon  as  possible,  so  that  no  appreciable 
<!hsnge  may  take  place  and  alter  its  reac- 
tions or  appearance.  After  eyacnation, 
orine  soon  commences  to  change  its  char- 
acter; what  is  called  acid  fermentation  be- 
gins, and  the  fluid  becomes  decidedly  acid. 
After  a  time  this  giyes  place  to  an  alkaline 
fermentation.  In  some  cases  of  disease, 
the  alkaline  fennentation  sets  in  almost  im- 
mediately after  the  urine  is  passed. 

In  this  article,  the  design  is  to  assist 
not  only  the  student,  but  the  prac- 
titioner who  desires  brief  memoranda  to 
help  him  systematize  the  work  with  which 
he  is  already  familiar. 

The  plan  yaries  from  what  is  commonly 
found  in  the  text  books,  in  that  the  author 
commences  with  the  microscopical  examin- 
ation as  is  the  most  natural  in  actual  prac- 
tice, and  introduces  the  chemical  tests  as 
supplementary  just  as  they  are  liable  to 
follow  in  practice. 

In  one  sense  the  arrangement  is  not  sys- 
tematic, but  is  thought  to  be  useful  In 
the  absence  of  figures,  and  with  limited 
space,  a  complete  treatise  is  not  possible. 

The  urine  must  be  tested  with  litmus 
paper  as  soon  after  voiding  as  possible.  If 
the  blue  color  of  the  paper  when  moistened 
in  the  sample  turns  to  red,  the  reaction  is 
add.  If  the  red  paper  is  changed  to  blue, 
the  urine  is  alkaline. 

The  specific  gravity  should  now  be  taken 
by  means  of  the  urinometer.  In  health  it 
varies  between  1003  and  1030.  About  four 
ounces  of  the  sample  must  now  be  placed  in 
s  conical  glass  and  allowed  to  stand  in  a 
quiet  place,  covered  to  keep  out  dust»  not 


longer  than  twelve  hours.  In  every  sample 
thus  treated  may  be  found  epithelium  and 
mucus  in  very  small  quantity. 

If  an  appreciable  deposit  is  seen  at  the 
bottom  of  the  glass,  the  clear  fiuid  is  poured 
off  into  a  clean  vessel,  and  by  means  of  a 
dipping  tube  5  inches  long  by  l-16th  of  an 
inch  internal  diameter,  a  drop  of  the  de- 
posit is  placed  upon  the  slides  of  a  micro- 
scope and  examined  with  an  amplification 
of  200  to  260. 

We  may  have  three  kinds  of  deposits  as 
follows: 

1.  Light,  floccuietU,  white,  (indicating 
mucus),  Hibe  casts,  spermcUozoa  (md  fungi 
(in  rare  cases). 

Mwi^js  is  indicated  by  a  stringy  de- 
posit not  mixing  readily  with  the  fiuid, 
and  showing  under  the  microscope  circular 
granular  corpuscles  (leucocytes)  in  the  al- 
most invisible  mucin. 

Tvhe  casts  will  not  be  recognized  at  once 
by  the  novice,  unless  large  and  granular, 
llie  hyalin  casts  are  very  clear  and  trans- 
parent, sometimes  requiring  the  light  to  be 
thrown  slightly  out  of  its  direct  course  to 
exhibit  them  welL  If  tube  casts  are  sus- 
pected or  found,  the  clear  fiuid  should  be 
boiled  in  a  test  tube,  when  albumen  will 
probably  be  found  as  a  fiocculent  or  dense 
preciptate.  Confirm  its  presence  by  adding 
a  few  drops  of  nitric  acid  to  another  por- 
tion which  will  cause  another  fiocculent  or 
curdy  precipitate,  if  albumen  is  present.  If 
albumen  is  found,  tube  casts  should  be 
searched  for  carefully. 

Spermatozoa  must  be  looked  for  carefully. 
They  appear  like  minute  tadpoles  with 
greatly  elongated  tails. 

The  fungi  may  be  the  true  torulae  (yeast 
plant),  or  plants  closely  resembling  this, 
but  smaller. 

2.  Heavy,  Thick  and  Colored  Deposits. — 
These  indicate  the  presence  of  pus,  phos- 
phates and  urates. 

Pus  under  the  microscope  resembles 
mucus.  When  pus  is  present,  the  super- 
natent  fiuid  contains  albumen.  This  is  not 
the  case  with  mucus.  Pus  mixes  readily 
with  the  fiuid  on  agitation.    With  solution 
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of  potash,  pu8  becomes  gelatinoas  and 
thiok,  resembling  muons. 

The  phosphates  generally  fonnd  in  this 
deposit  are  triple  phosphates,  so  called. 
They  ocoor  finely  crystallized  in  the  form 
of  prisms  of  considerable  sise  of  a  clear 
white  color.  Their  large  size  nsnally  dis- 
tingnishes  them  from  other  deposits,  with 
the  exception  of  uric  acid,  and  the  color  of 
large  nric  acid  crystals  is  yellow  or  darker 
verging  npon  red.  Phosphates  dissolve 
readily  in  acetic  acid. 

Urates. — These  urates  of  the  alkalies  oc- 
cur most  commonly  as  amorphous  deposits, 
showing  merely  a  granular  appearance  tm- 
der  even  very  high  powers.  At  times,  how- 
ever, they  are  found  as  spherical  balls,  ap- 
pearing yellowish  or  black,  often  covered 
with  projecting  crystals  like  spines.  When 
such  an  amorphous  deposit  is  seen,  some  of 
the  urine  containing  the  dei>osit  is  placed 
in  a  test  tube  and  heated  not  quite  to  boil- 
ing. The  urates  then  dissolve  entirely. 
The  material  upon  the  slide  may  be  treated 
with  a  drop  of  hydrochloric  acid  and  set 
aside  for  an  hour.  If  now  examined  by  the 
microscope  fine  crystals  of  uric  acid  will  be 
seen  if  urates  were  present. 

3.  Oranitlar  or  Oryskdline  Deposits, 
Bloody  Oxalate  of  Lime,  Uric  Acid^  and  other 
compounds. 

Blood, — ^The  red  corpuscles  of  blood  are 
distinguished  from  leucocytes  by  their 
clear  surfaces,  inferior  size,  and,  unless  ex- 
panded by  endosmose,  depressed  centres 
which  appear  darker  than  the  edges  when 
in  proper  focus.  Such  urine  always  has  an 
albuminous  reaction. 

Oxalate  of  Lime, — ^This  occurs  in  crystals 
which  are  usually  very  small.  They  are 
octohedrai,  and  appear  like  four-sided 
pyramids  looked  at  from  the  apex.  These 
crystals  frequently  form  in  urine  on 
standing,  when  at  first  not  to  be  found. 
They  originate  from  decompositionB  which 
take  place,  and  for  this  reason  only  rather 
fresh  urine  should  be  used  in  this  examin- 
ation. 

Urio  Add. — ^This  deposit  is  universally 
found  in  add  urine.    It  occurs  in  orystals 


of  almost  endless  form  and  size,  many 
times  so  large  that  they  oan  be  recognized 
with  the  naked  eye.  Their  color  is  quite 
charaoteristio,  appearing  yeUowish  to  red 
under  the  microscope.  Caustic  potash  or 
ammonia  dissolves  these  crystals. 

Besides  the  deposits  mentioned  above  are 
others  more  uncommon,  as  the  stellate 
phosphate  of  lime,  oxalate  of  lime  in  the 
form  of  dumb-bells,  and  cystine  in  hexa- 
gonal plates. 

UreOy  when  present  in  excess  is  indicated 
by  the  high  specific  gravity.  To  test  for 
this  ingredient  the  urine  is  mixed  with  sn 
equal  volume  of  concentrated  nitric  add, 
and  allowed  to  stand  a  short  time  in  a  cool 
place.  It  is  well  to  concentrate  first 
slightly.  If  urea  is  in  excess,  the  charao- 
teristio crystals  of  nitrate  of  urea  will  be 
seen  under  the  microscope.  Oxalic  add 
may  be  used  in  place  of  nitric. 

Chemical  Tests. — Besides  those  mentioned 
above  in  connection  with  microscopical  ex- 
aminations for  urates,  albumen  or  area, 
^ there  are  a  few  which  have  a  strictly  chemi- 
cal application.  Among  these  we  give  tests 
for: 

Sugar, — Specific  gravity  usually  over 
1,025,  when  sugar  is  present  If  to  urine 
containing  sugar  a  solution  made  up  as  be- 
low is  added,  and  the  whole  boiled,  a  bright 
red  precipitate  is  formed: 

Oryst.  sulphate  of  copper,  90  grains. 

Kent  tartrate  potassium,  850  grains. 

Oaustic  soda  soL  sp.  gr.,  1.12,     3  fl.  oz. 

Water,  to  make,  8  fl.  oz. 

Bile, — This  is  generally  indicated  by 
color  and  taste.  Pettenkof  er's  test  is  the 
best.  Albumen,  if  present,  should  first  be 
removed  by  boiling  and  filtering.  If  bili- 
ary matter  is  in  small  quantity,  evaporate 
somewhat.  Dissolve  a  grain  or  two  of  sugar 
in  the  urine,  and  add  slowly  strong  snl- 
phuric  acid,  keeping  the  temperature  low, 
if  necessary  by  means  of  cold  water  on  the 
outdde  of  the  test  tube.  After  aboat 
two-thirds  of  its  volume  of  the  add  has 
been  added,  a  violet  red  color  appears  at 
once,  or  before  long,  when  biliazy  matter 
is  present.      If   the   color  does  not  de* 
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▼olop  rapidly  enough,  heat  very  gently  at 

last 

Fattf  and  ohylons  matter  are  also  found 

in  mine.    Fat  globnlee  are  often  introduoed 

by  the  instnimente  need  by  the  surgeon  in 

certain  cases. 

•  m  • 

On  Biotite  as  a  Pseudomorph  after  Olivine. 

Piper  read  by  Prof.  A.  A.  Jalien  before  the  New 
York  Microfoopioal  Sooiely. 

rpHE  extent  of  the  distribution  of  the 
^  mineral  chrysolite  has  been  fully  un- 
derstood only  within  a  oomparatiyely  short 
period.  In  the  transparent  and  sometimes 
ciystallized  form  it  was  imported  by  the 
ancients  into  £urope  from  the  Levant  and 
from  an  island  in  the  Bed  Sea,  and  used  as 
a  yellowish-green  gem,  under  the  name  of 
topazion.  In  the  more  common  variety, 
translnoent  to  opaque,  called  olivine,  it  has 
been  found  more  generally  in  basalt,  lavas, 
gabbros,  and  diabase,  as  rounded  grains  or 
nodules,  sometimes  several  inches  in  diame- 


the  Sandwich  Islands;  or  in  beds,  as  in 
Norway,  New  Zealand,  etc.,  and  with  still 
leas  prominence  in  this  country,  in  Ver- 
mont, Oanada,  North  Carolina,  etc.  Aside 
from  its  rare  isolation  in  bedded  masses, 
called  olivine  rock,  or  dnnyte,  or  in  peculiar 
predominance  in  certain  rocks  called  Iherzo- 
lyte  and  picryte,  the  mineral  has  been 
osoally  treated  as  an  insignificant  accessory 
in  the  constitution  of  rock  masses,  and  as  a 
natural  consequence  little  importance  has 
been  assigned  to  its  occurrence. 

The  recent  application  of  the  microscope, 
however,  to  the  study  of  rocks  has  in  tiiis 
field  of  lithology,  as  in  so  many  others,  ef- 
fected a  revolution  in  the  views  of  investi- 
gators. So  that,  for  one  of  the  most  ex- 
tensive groups  of  rocks— that  of  the  varie- 
ties of  diabase,  porphyryte,  melaphyre, 
andeeyte  and  basalt,  whose  relationship  has 
always  presented  a  troublesome  problem,  a 
scheme  of  classification  has  been  presented 
by  a  high  authority*  within  the  last  year, 

^Mikrotkopische  Phyeiograpbie  der  massigen 
OMteine.    H.  Boeenbusob. 


which  depends  in  part  upon  the  presence 
or  absence  of  olivine.  Any  observations, 
therefore,  which  bear  upon  the  forms  of 
alteration  of  this  mineral  may  now  possess 
a  special  interest. 

No  kind  of  lithological  investigation  is 
more  fascinating  than  that  which  deals 
with  the  transformations  through  which 
many,  perhaps  most  minerals»  pass,  under 
various  subterranean  conditions;  those 
which  prevail  within  that  layer  of  the 
earth's  crust  which  is  subjected  to  at- 
mospheric influences,  particularly  water  at 
the  ordinary  temperature,  saturated  with 
air  and  carbonic  add,  and  containing  alka- 
line carbonates,  chlorides,  etc.,  and  also 
those  which  prevail  throughout  a  certain 
lower  stratum,  with  higher  temperature 
and  a  varying  content  of  certain  salts,  such 
as  the  alkaline  silicates.  New  substances 
have  thus  been  produced,  sometimes  by  the 
removal  in  part  or  altogether  of  the  original 
material,  and  by  the  partial  or  complete 
substitution  of  some  other.  When,  as  often 


ter,   and    even   weighing   thirty    pounds, 

especially  on  the  Bhine,  in  Sweden,  and  kappens,  the  form  of  the  original  mineral. 


perhaps  a  crystal,  has  escaped  obliteration, 
or  even  injury,  by  the  slow  progress  of  this 
change,  the  term  "pseudomorph"  is  ap- 
plied to  the  result.  In  a  mineral  this  often 
presents  a  puzzle  to  the  crystallographer, 
and  occasionally,  even  in  a  rock,  retains  a 
texture  or  stratification,  or  both,  which 
may  be  entirely  foreign  to  the  last  remain- 
ing material.  The  microscopic  structure  of 
pseudomorphs  is  often  very  interesting,  and 
may  reveal  all  the  stages  of  the  process  to 
which  they  owe  their  existence. 

Only  two  such  forms  of  alteration  have 
been  hitherto  reported  in  regard  to  olivine. 
In  the  one,  by  its  absorption  of  oxygen 
from  ordinary  aerated  waters,  and  by  the 
conversion  of  its  ferrous  into  ferric-oxide, 
it  assumes  a  reddish-brown  color,  iridescent 
lustre,  and  micaceous  structure,  and  finally 
passes  into  an  oohreons  condition.  In  the 
other,  by  the  action  of  carbonated  waters, 
the  iron  and  magnesia  are  in  part  remavedt 
with  a  paeudomorphous  remnant,  consisfeing 
sometimes  of  serpentine  and  sometimes  of 
other  magnesian   spedea— or    wholly 
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moyed,  leaving  a  Bilioeoiu  residue,  oidi* 
narily  some  variety  of  oheri  The  passage 
into  serpentine  is  by  far  the  most  oommon, 
and  indeed  is  so  very  nearly  oniyersal 
though  often  incomplete,  that  lithologirts 
have  long  been  generally  inclined  to  assign 
the  genesis  of  nearly  all  serpentine  to  the 
alteration  of  olivine.  Basalt,  diabase,  and 
their  associates  already  alloded  to,  com- 
monly contain  olivine  in  greater  or  less 
abundance  in  the  form  of  miorosoopio 
granules  which  almost  always  exhibit  this 
alteration  in  thin  sections.  The  contour  of 
the  grain  is  generally  marked  by  a  delicately 
laminated  envelope  of  yellowish-green  ser- 
pentine, and  the  same  mineral  traverses  the 
grain  in  thin  veins,  often  more  or  less 
ochreous,  which  have  occupied  the  irregu- 
lar fissures  which  cross  the  fragile  olivine 
grain  from  side  to  side.  At  a  later  stage  of 
the  alteration,  each  fragment  of  the  original 
mineral  is  converted  into  a  concretionary 
mass  of  serpentine,  encrusting  a  nucleus  of 
unaltered  olivine.  Or  finally,  the  latter 
mineral  has  entirely  disappeared,  and  a  true 
serpentine-pseudomorph  is  the  result. 
Many  or  all  of  these  stages  of  alteration 
into  serpentine  maybe  often  seen  in  the 
same  slide,  so  that  peculiar  interest  has 
been  attached  to  olivine,  as  presenting  in 
thin  section  a  typical  and  easily  obswved 
exhibition  of  pseudomorphous  change. 

However,  in  a  rock  recently  studied,*  I 
have  observed  the  passage  of  olivine  into 
biotite  and  its  viridite  aUy,  associated  with 
more  or  less  talc,  magnetite  and  ferric  ox- 
ide. Near  Bad  River  Falls,  in  Ashland 
County,  Wisconsin,  occurs  a  chrysolitic 
diabase,  which  is  in  part  very  coarse,  with 
its  predominating  constituent,  Labradorite 
feldspar,  in  facets  sometimes  an  inch  or 
more  across.  The  rock  is  also  rich  in 
brownish  augite,  which  displays,  by  fine 
lamellation  and  a  common  but  feeble  di- 
ohroism,t  a  transition  into  diallage  which 


*Aeport  on  Oeologj  of  Wliooniia,  YoL  m. 

fThe  proporty  of  oertoin  mineralf  which  diiplaj 
change  of  oolor  on  rotation  of  the  seotion  above 
the  polarizioff  priim  aloue,  the  analyser  having 
besn  remorea. 


may  perhaps  be  so  general  as  to  entitle  the 
rode  to  the  name  of  gabbro.  The  accesBOij 
minerals,  which  are  observed  in  the  thin 
section  to  be  mostly  gathered  in  the  vicin- 
ity of  the  augite,  consist  of  the  greenish 
chlozitic  substance  which  is  styled  viridite 
by  lithologists:  opaque  and  black  grains  of 
magnetite:  olivine,  in  crystalline  coloriesi 
grains,  which  sometimes  present  a  definite 
hexagonal  contour:  talc,  in  grayish-white 
scales  and  crusts  upon  the  olivine  and 
augite:  biotite  in  yellowish-brown  scales, 
generally  adhering  either  to  the  olivine  or 
augite:  and  ferric  oxide,  in  ochreous  fllmi, 
in  many  interstices.  The  olivine  is  some- 
times attached  to  the  augite,  and  some* 
times  isolated  in  the  midst  of  the  f  eldspsr, 
and  its  crystallization  has  evidently  pre- 
ceded that  of  the  other  minerals  in  tiie  for- 
mation of  the  rock  out  of  the  originsl 
magma.  In  the  most  interesting  instanoei, 
the  olivine  grains  are  presented  as  psrtial 
or  complete  pseudomorphs,  retaining  the 
original  hexagonal  cross-section.  In  these 
there  sometimes  remains  a  nndens  of  un- 
altered olivine,  traversed  by  its  ohaIacte^ 
istic  irregular  fissures,  which  are  generaOy 
occupied  by  veins  of  viridite,  associated 
with  more  or  less  magnetite  granules  and 
ochre  films.  On  one  or  more  sides  the 
olivine  is  replaced  by  the  biotite,  which  is 
readily  distinguished  by  its  micaceona 
lamination  and  its  dichroism,  especislly 
powerful  on  the  cross-section  of  its  laminte. 
The  outline  of  the  crystal  is  occupied  by  a 
thin  crust  of  talc,  sometimes  colorless  and 
orystsl  dear,  with  a  very  delicatdy  thin 
lamination  perpendicular  to  the  originsl 
outline  of  the  grain.  In  some  oases  two  or 
more  alternations  of  thin  crusts  of  biotite 
and  talc  may  be  seen  to  envelop  the  rem- 
nant of  the  olivine  nucleus.  By  the  ex- 
pansive force  of  the  crystallimng  biotite, 
the  talc  crust  is  often  ruptured  at  several 
points  around  the  grain,  through  which  the 
biotite  laminsB  shoot  out,  and  the  adjacent 
talc  scales  become  wavy,  bent  and  S6pa^ 
ated,  and  even  carried  out  into  the  deavage 
planes  of  the  surrounding  fddspar. 
The  chemical  changes,  which  art  vspre- 
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seated  by  aU  tbese  mioroeoopio  forms  of  al- 
teration of  olivine,  may  be  summarized  in  the 
ensuing  table  of  peroentage  oomporitioD : 

OliTliie.    Serpen  tine.  Talc     Biotlto. 

SiliM 86.48  40.44  62          3644 

Ferroai  Oxide.    6.29  1.10  

Ferrio  Oxide ....  4.26 

Maneda 82.60  84.48  88           9.26 

Wftier 9.16  5            0.4 

Alnmina 11 19 

In  the  ordinary  oonversion  of  olivine  into 
serpentine,  in  common  rocks,  there  is 
shown  above,  a  partial  removal  of  the  fer- 
rous oiide  from  the  former  mineral,  and  its 
replacement  by  water.  It  is  probable  that 
the  percolating  solution,  which  has  effected 
these  changes,  has  possessed  a  certain  ele- 
vated temperature  whose  retention  per- 
mitted the  saturation  of  the  solution  by 
magnesian  silicates,  and  whose  loss  occas- 
ioned the  re-deposition  of  the  latter,  in  the 
form  of  a  large  variety  of  magnesian  min- 
erals, in  the  veins  of  contraction  through- 
out the  serpentine  mass. 

But  in  the  Wisconsin  rock  there  are  pre- 
sented two  agencies  of  attack  upon  the 
olivine,  both  at  low  temperatures.  First, 
simple  atmospheric  waters  have  slowly  acted 
upon  the  grain  along  its  latent  fissures,  and 
especially  over  its  outer  face;  the  ferrous 
oxide  has  been  separated  from  the  surface, 
oxidized,  deposited  within  the  fissures,  and 
partiaDy  removed  as  carbonate ;  the  remain- 
ing constituents  have  been  gradually  re- 
ctyatallized  as  a  hydrated  magnesian  sili- 
cate in  the  form  of  the  talc  shell;  the  result 
has  been  a  concentration  of  silica  in  the 
composition  of  this  crust;  and  it  resembles  a 
'^pseudomorph  by  incrustation."  Ulti- 
mately, the  interior  of  this  shell  has  been 
permeated  by  a  solution  of  alumina  in  alka^ 
line  carbonates,  derived  from  the  gradual 
decomposition  of  the  surrounding  feldspars; 
a  part  of  the  magnesia  has  been  exolumged 
for  alumina  and  potassa,  the  iron  has  been 
further  oxidized,  become  insoluble  in  the 
new  menstruum,  and  has  not  been  removed; 
and  the  residuary  constituents  have  re-com- 
bined as  biotite,  in  expanding  plates  which 
have  at  last  thrust  themselves  through  the 
first  envelope. 
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It  is  possible  that  this  new  result  of  the 
alteration  of  olivine  may  yet  assume  some 
petrographical  importance  in  other  ways 
than  those  already  suggested.  For  instance, 
though  olivine  is  found  as  an  accessory 
mineral  in  the  diabase  of  some  of  the 
Triassio  dykes  along  the  Appalachian  Belt, 
in  others  it  seems  to  be  entirely  wanting. 
It  occurs  in  the  diabase  of  some  of  these 
dykes,  both  in  New  Jersey  and  Connecticut; 
but  in  the  extensive  PaUsade  range  of  the 
Hudson  Biver  Valley,  and  in  the  corres- 
ponding dykes  of  Virginia  and  North  Caro- 
lina, its  occurrence  has  hardly  yet  been 
noted. 

And  yet  thin  sections  of  the  diabase  of 
these  very  dykes  last  mentioned  sometimes 
are  exceedingly  rich  in  scattered  micro- 
scopic scales  of  biotite,  which  may  perhaps 
represent  altered  granules  of  olivine. 


•  ♦  • 


Recent  Progress  in  the  Study  of  the 
Lower  Order  of  Cryptogams. 

IN  the  recent  Anniversary  Address  by  the 
President,  Sir  Joseph  Hooker,  C.  B. 
K  C.  S.  I.,  before  the  Boyal  Society,  oc- 
curs the  following  passage  which  will  prove 
of  special  interest  to  our  readers.  The 
address  in  full  may  be  found  in  recent 
issues  of  Nature: 

In  morphological  botany  attention  has 
been  especially  directed  of  late  to  the  com- 
plete life-history  of  the  lower  order  of 
cryptogams,  since  this  is  seen  to  be  more 
and  more  an  indispensable  preliminary  to 
any  attempt  at  their  correct  classification. 

The  remarkable  theory  of  Sohwendener, 
now  ten  years  old,  astonished  botanists  by 
boldly  sweeping  away  the  claims  to  auto- 
nomous recognition  of  a  whole  group  of 
highly  characteristic  organisms — the  lichens 
— and  by  affirming  that  these  consist  of 
ascomycetal  fungi  united  in  a  commensal 
existence  with  algss.  The  controversial 
literature  and  renewed  investigations  which 
this  theory  has  given  rise  to,  is  now  very 
considerable.  But  the  advocates  of  the 
Schwendenerian  view  have  gradually  woa 
their  ground,  and  the  success  whidi  has 
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attended  the  ezperiments  of  Btahl  in  tak- 
ing up  the  challenge  of  Schwendener's  op- 
ponents, and  mannfaoturing  snoh  lichens 
aa  JEndooarpon  and  TheUcUum,  by  the  jnx- 
taposition  of  the  appropriate  algie  and 
fungi,  may  almost  be  regarded  as  deciding 
the  question.  Sachs,  in  the  last  edition  of 
of  his  **Lehrbach,"  has  carried  oat  com- 
pletely the  principle  of  classiflcation  of 
algsa,  first  suggested  by  Oohn,  and  has  pro- 
posed one  for  the  remaining  thallophytes, 
which  disregards  their  division  into  fungi 
and  algflB.  He  looks  upon  the  former  as 
standing  in  the  same  relation  to  the  latter 
as  the  so-called  saprophytes  (e.  g.  NeoUia) 
do  to  ordinary  green  flowering  plants. 

This  view  has  especial  interest  with  re- 
gard to  the  minute  organisms  known  as 
Bacteria,  a  knowledge  of  the  life-history  of 
which  is  of  the  greatest  importance,  haying 
regard  to  the  changes  which  they  effect  in 
all  lifeless,  and,  probably,  in  aU  HTing  mat- 
ter prone  to  decomposition.  This  affords 
a  morphological  argument  (as  far  as  it 
goes)  against  the  doctrine  of  spontaneous 
generation,  since  it  seems  extremely  proba- 
ble that  just  as  yeast  may  be  a  degraded 
form  of  some  higher  fungus.  Bacteria  may 
be  degraded  allies  of  the  OsciliataricB,  which 
hare  adopted  a  purely  saprophytal  mode  of 
existence. 

Your  Proceedings  for  the  present  year 
contain  several  important  contributions  to 
our  knowledge  of  the  lowest  forms  of  life. 
The  Bev.  W.  H.  DaUinger,  continuing 
those  researches  which  his  skill  in  using 
the  highest  microscopic  powers,  and  his 
ingenuity  in  devising  experimental  meth- 
ods have  rendered  so  fruitful,  has  adduced 
evidence  which  seems  to  leave  no  doubt 
that  the  spores  or  germs  of  the  monad 
which  he  has  described,  differ  in  a  remark- 
able manner  from  the  young  or  adult 
monads  in  their  power  of  resisting  heated 
fluids.  The  young  and  adult  monads,  in 
fact,  were  always  kiDed  by  Ave  minutes'  ex- 
posure to  a  temperature  of  142^  F.  (61^  0.)> 
while  the  spores  germinated  after  being 
subjected  to  a  temperature  of  10^  above  the 
boiling  point  of  water  (222^'  F.) 


Two  years  ago,  Oohn  and  Koch  observed 
the  development  of  spores  within  the  rods 
of  Bacillus  subUlis  and  B.  anthracis.  These 
observations  have  been  confirmed,  with 
important  additions,  in  these  two  species 
by  Mr.  Ewart,  and  have  been  extended  to 
the  Bacillus  of  the  infectious  pneumo- 
enteritis  of  the  pig,  by  Dr.  Klein;  and  to 
Spirillum  by  Messrs.  Geddes  and  Ewart; 
and  thus  a  very  important  step  has  been 
made  towards  the  completion  of  our  know- 
ledge of  the  lif  e-histoiy  of  these  ndnnte 
but  important  organisms.  Dr.  Klein  has 
shown  that  the  infectious  pneumo-enteritiB, 
or  typhoid  fever  of  the  pig,  is,  like  splenic 
fever,  due  to  a  Bacillus.  Having  succeeded 
in  cultivating  this  Bacillus  in  such  a  man- 
ner as  to  raise  crops  free  from  aU  other 
organisms,  Dr.  Klein  inoculated  healthj 
pigs  with  the  fluid  containing  the  BadUU 
and  found  that  the  disease  in  due  time 
arose  and  followed  its  ordinary  course.  It 
IB  now,  therefore,  distinctly  proved  that 
two  diseases  of  the  higher  animals,  namely, 
<* splenic  fever"  and  ''infectious  pneumo- 
enteritis,"  are  generated  by  a  conk^nm 
vivum. 

Finally,  Messrs.  Downes  and  Blunt  have 
commenced  an  inquiry  into  the  influence  of 
light  upon  Bacteria  and  other  JF'ungi,  which 
promises  to  yield  results  of  great  interest, 
the  general  tendency  of  these  investiga- 
tions leaning  towards  the  conclusion  that 
exposure  to  strong  solar  light  checks  and 
even  arrests  the  development  of  snoh  or- 
ganisms. 

The  practical  utility  of  investigations  re- 
lating to  BaciUus  organisms,  as  affording  to 
the  pathologist  a  valuable  means  of  associ- 
ating by  community  of  origin,  various  dis- 
eases of  apparently  different  character,  is 
exemplified  in  the  "  Loodiana  fever,"  which 
has  been  so  fatal  to  horses  in  the  East 
The  dried  blood  of  horses  that  had  died  of 
this  disease  in  India  has  been  recently  sent 
to  the  Brown  Institution,  and  there  afforded 
seed  from  which  a  crop  of  BaciOus  anihraeis 
has  been  grown,  which  justified  its  distant 
pathological  origin  by  reproducing  the  dis- 
ease in  other  animals.    Other  equsDy  in- 
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the  aame   institation,    Bhowing   that   thej  y  ^         r     IV/T' 

^•gnunB"  which  are   so   largely  used  a8|JOUrnal     OI      JVllCrOSCOpy, 
food  for  oattle,  afford  a  soil  which  is  peooli- 
arlj  favorable  for  the   deyelopment  and' 
growth  of  the  spore  filaments  of  BadUtu; ' 
and  that  by  each  "  grains,"  when  infected, 
the  anthrax  fever  can  be  produced  at  will, 
under  conditions  so  simple  that  they  mnst 
often  arise  accidentally.    The  bearing  of 
this  fact  on  a  recent  instance  in  which 
anthrax  suddenly  broke  oat  in  a  previously 
uninfected  district,  destroying  a  large  num- 
ber of  animals,  all  of  which  had  been  fed 
with  grains   obtained   from   a   particular 
brewery,  need  scarcely  be  indicated. 
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Ooimtj   Medical   Bociet7»    it   was    decided^  value  for  aubaerlptlona  and  booka  in  aume  of  12  ahil- 

ananimonfllv  that  no  report  of  the  pro- 1  **"^' **' '*••• 

ceedings  should  be  published,  except    by|     The  following  gentlemen  have  ktodly  ooneented  to  act 
the  PhUadelphia   Medical    Times.      Oonse-  !  ^^^^^J^^  thla  Journal,  and  are  authorlaed  to  reoeiva 

by  the  deliberations  of  this  learned  body. 
*  *  *  The  principle  is  a  bad  one — no 
matter  from  what  side  we  view  it  *  *  * 
The  members  of  the  society  interfere  with 
their  interests  in  limiting  their  channels  of 
commonioation  with  the  profession,  if  not 
in  positively  interfering  with  the  prompt 
and  extensive  dissemination  of  professional 
intelligence.  Viewed  from  this  point,  the 
position  taken  by  the  society  is  not  only 
absordly  illiberal,  impertinently  selfish,  but 
positively  stnpid.*' 

Since  the  Medical  Record  is  not  published 
in  Philadelphia,  it  has  no  special  interests 
to  serve  in  this  matter,  and  the  views  which 
it  expresses  may  be  regarded  as  the  un- 
bissed  oondnsions  of  the  editor.     With 


8.  B.  CAamro,  KatnraUata*  Agency,  Salem,  Maaa. 
J.  O.  Lahgoutb,  Optidan,  48  Madiaon  St.,  Chicago,  111. 
Jamw  W.  Quxsh  k  Oo.,  934  Oheatnut  St,  Philad^hia. 
W.  H.  Waucblbt,  931  Gheatnut  Street,  Philadelphia. 
FuD.  Waobxb,  41  Weat  Fifth  Street,  Cincinnati,  Ohio. 


Post-office  Box  2,852. 

FOB  many  years  the  number  of  our  Post- 
Offioe  Box  has  been  4,876.  Becently, 
however,  all  numbers  above  4,500  have 
been  dosed,  and  we  have  been  assigned  to 
Box  2,852.  Our  correspondents  will  please 
make  a  note  of  this  change. 


The  Micrometric  Standard. 


rjpHOSE  of  our  readers  who  take  an  in- 
-'-     terest  in  the  subject,  are,  of  course, 
these  views  we  entirely  agree,  and  we  com- 1  familiar  with  the  action  taken  by  the  Micro- 


mend  them  to  the  attention  of  all  scientific 
Bodeties.  Every  society  that  has  the  gen- 
eral advancement  of  science  at  heart,  and 
not  the  personal  interests  of  individuals, 
will  give  as  wide  a  dxcolation  as  possible  to 
its 


scopical  Congress  at  Indianapolis  in  regard 
to  micrometric  units  and  standards.  That 
action  is  now  generally  considered  to  have 
been  too  positive  and  definite,  for  the  sim- 
ple reason  that  the  subject  had  not  been 
sufficiently  discussed  or  considered  by  the 
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members  present.  The  suae  resolatioiis 
which  were  passed  at  the  Indianapolis  Oon- 
gress  were  also  brought  before  the  New 
York  Mioroeoopioal  Sodety,  and  the  most 
important  part  of  them — ^that  relating  to 
the  micrometric  unit — was  passed  with  yery 
little  discussion.  At  a  snbseqnent  meeting, 
however,  some  of  the  members  had  the 


1.  Is  it  expedient  at  present  to  adopt  a 
standard  for  mierometry? 

2.  If  so,  should  the  English  or  the  metric 
system  be  employed? 

8.  What  unit,  within  the  system  se- 
looted,  is  most  eligible? 

4.  What  steps  should  be  taken  to  ob- 
tain a  suitable  standard  measure  of  this 


subject  reoonsidered,  and  the  former  action '  unit? 

was  unanimously  rescinded.  5.  How  can  this  standard  micrometer  be 

The  Troy  Scientific  Association  has  evi- '  best  preserved  and  made  useful  to  all  par- 
dently  gone  to  work  the  right  way,  and  j  ties  concerned? 

proposes  to  secure  full  and  free  discussion  \     In  our  judgment,  this  committee  should 
of  the  subject,  as  the  following  circular '  adequately  represent  not  only  the  sodeties, 


but  also  those  miorosoopists  who  are  not 
members  of  the  societies,  and  it  should  es- 
pecially include  those  who  are  distin- 
guished as  physicists.  We  suggest  that  it 
be  formed  in  one  of  the  two  following 
ways: 

a.  Each  society  eligible  to  representation 
at  the  late  National  Microscopioal  Congress 
may  appoint  one  member  of  the  com- 
mittee, which  shall  be  considered  formed 
when  at  least  five  members  are  appoint- 
ed; the  societies  to  have  power  to  fill  va- 
cancies, and  the  committee  to  have  power, 
in  some  practicable  form,  of  the  movement ;  unanimously,  to  add  to  their  own  numbers; 
suggested  by  the  Oongress,  but   believes  |  or, 

that  much  further  preparation  will  be  re- 1  5.  Each  society  may  render  a  ballot  for 
quired  to  enable  the  American  Society  of ,  five  persons,  not  necessarily  members  of 
MicroBOopists  to  take  any  deflniteactionanysooiety,  and  not  more  than  one  of  whom 


shows: 

Tboy,  N.  Y.,  Dec.  2, 1878. 
Prof.  John  Phin,  MUor  American  Journal  of 

jkicrosoopy: 

Dbab  Sir— The  undersigned  have  been 
appointed  a  committee  by  the  Microscopical 
Section  of  the  Troy  S^ientiflc  Association, 
to  confer  with  other  microscopical  socie- 
ties in  regard  to  the  subject  of  micro- 
metry, which  was  referred  to  the  societies 
by  the  late  Microscopical  Congress  at  Indi- 
anapolis. 

Our  society  earnestly  desires  the 


'» I 


upon  it  at  the  Buffalo  meeting  next  sum- 
mer. That  such  a  movement  should  be 
other  than  a  failure,  it  must  be  entered 
upon  after  mature  deliberation  and  full  con- 
sultation, and  in  such  manner  as  to  secure 
the  general  lUid  cordial  assent  of  those  who 
are  prominently  interested  in,  and  qualified 
to  judge  of,  the  subject  To  secure  the 
preliminary  investigation  and  the  moral 
power  necessary  to  this  end,  if  the  end  be 
now  attainable  at  all,  we  invite  the  co-oper- 
ation of  the  societies,  and  suggest  the  ap- 
pointment of  a  committee  whose  duty  it 
shall  be  to  investigate  the  following  ques- 
tions, confer  with  the  societies,  and  with 
persons  known  to  be  experts  in  this  de- 
partment, and  report  to  the  American  So- 
ciety at  its  next  meeting: 


may  belong  to  any  one  of  the  local  socie- 
ties; the  vote  to  be  canvassed  by  the 
Secretazy  and  approved  by  the  President 
of  the  American  Society  of  Mioroscopists, 
the  seven  highest  on  the  list,  ties,  if  any, 
being  decided  by  lot,  to  be  considered 
elected,  with  power  to  fill  vacancies,  and, 
by  unanimous  vote,  to  add  to  their  num- 
bers. 

Should  the  committee,  however  formed, 
be  inconveniently  large,  it  can  act  by  means 
of  a  sub-committee,  whose  action  would 
acquire  additional  weight  by  being  ap- 
proved by  the  whole  committee. 

Will  you  be  kind  enough  to  let  us  re- 
ceive, as  promptly  as  ooBvenient»  yonr 
opinions  and  suggestions  about  this  mat- 
ter, and  the  desire  of  your  sociefy,  or  of  its 
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mort  aotiye  members,  if  that  of  the  sodety 
as  a  whole  oannot  now  be  obtained. 
Tonrs  yery  reepeotf nlly, 

R.  H.  Wabd, 
A.  W.  BowxB, 

Gommittee. 

The  yiewB  of  the  editor  pereonallj  are 
perhaps  of  small  oonseqnenoe,  bat  as  an 
expression  has  been  so  conrteonsly  inyited, 
we  cannot  refuse  to  giye  it. 

We  feel  that  it  would  be  inexpedient  at 
present  to  make  the  adoption  of  any  sys- 
tem mandatory »  It  will  be  weU  to  urge  the 
general  nse  of  the  metric  system,  bnt  any 
resolntions  which  look  to  the  exdnsion  of 
papers  in  which  this  system  has  not  been 
adopted  are  to  be  deprecated. 

No  special  piece  of  glass  or  brass  can  be 
declared  to  be  the  Btandard,  The  standard 
to  which  all  micrometers  most  be  ultimately 
referred  is  the  Paris  metre  and  its  sub- 
diiisions.  It  might,  however,  be  well  to 
have  a  verified  copy  of  a  portion  of  this 
metre  in  the  possession  of  some  national 
body,  and  provision  might  be  made  for  the 
comparison  of  other  micrometers  with  it. 
But  it  is  evident  that  this  oannot  be  the 
tkmdard,  and  will  not  be  aecepted  as  sach 
by  European  mioroscopists,  with  whose 
work  it  may  be  frequently  desirable  for  us 
to  compare  ours. 

As  regards  a  unit,  we  are  decidedly  in 
favor  of  the  inch  for  the  English  system, 
aad  the  millimetre  for  the  metric  system. 
Any  new  unit,  not  familiar  to  scientific  men 
in  genera],  is  to  be  avoided.  And  it  must 
be  remembered  that  mioroscopists  include 
almost  every  division  of  scientists.  In  ad- 
dition to  a  host  of  amateurs,  who  use  the 
microscope  for  its  own  sake,  there  are  num- 
bers of  botanists,  zoologists,  physiologists, 
chemists,  physicists,  geologists,  etc.,  etc., 
who  use  this  instrument,  and  it  is  of  great 
importance  that  no  barriers  be  placed  be- 
tween these  workers.  The  inch  and  milli- 
metre are  known  all  over  the  world,  and  to 
e?ery  one  having  the  least  acquaintance 
with  science;  a  new  unit  would  be  familiar 
to  bnt  a  few.  Therefore  let  us  avoid  it. 
And  besides,  there  is  no  necessity  for  it. 


The  pladng  of  a  decimal  point  is  all  that 
is  involved. 

The  Troy  Scientific  Association  has  gone 
to  work  in  this  matter  in  a  manner  worthy 
of  all  praise.  A  calm,  earnest  discussion  of 
the  subject  cannot  but  result  in  good,  while 
hasty  and  inconsiderate  action  may  do 
great  harm. 


•  •  • 


00lt  Salrk 


UrolofficAi  DietioBary  i  Oontainiog  an  Eiplan- 
atioD  of  Nnmeront  Technical  Terms;  the  Qaali- 
tative  and  QaantitatlTe  Methoda  Employed  in 
I7rintf;;r  lDTeBti|g^ationt;  the  Ohemicai  Charaotera 
aud  Microsoopical  Appearances  of  the  Normal 
and  Abnormal  Elements  of  Urhie,  and  their 
Clinical  IndicatioDS.  By  John  King,  M.  D.  With 
Twenty-aeyen  Ueefnl  Tables  and  Thirty-nine 
Wood  Cnta.    Cincinnati:  Wilstaoh,  Baldwin  &  Co. 

In  this  work  the  anthor  has  brought  together  an 
immense  amount  of  nsefal  information  which  has 
hitherto  been  scattered,  and,  consequently,  nn- 
ayailable  to  the  majority  of  medical  practitioners. 
The  chemical  portion  seems  to  hare  been  edited 
with  skill  and  care,  although  we  notice  a  few  over- 
sights, as,  for  example,  where  it  is  stated  that  cot- 
ton is  dissolyed  by  ammoniacal  solution  of  copper; 
it  is  not  every  ammoniacal  solution  of  copper  that 
will  dissolve  cotton.  It  is  to  be  regretted,  how- 
ever, that  the  microscopical  department  is  hardly 
up  to  date.  Indeed,  no  ftarther  indication  of  this 
fact  is  needed  than  the  frontispiece,  in  which  the 
author  has  chosen  as  an  example  of  a  "Large 
Microscope  **  the  stand  made  by  Spencer  thirty 
years  ago.  A  list  of  microscope  makers  is  given 
but  nothing  is  said  of  the  work  of  American  micro- 
scope makers  who  have  arisen  during  the  last  ten 
years.  As  another  example  of  the  extent  to  which 
the  book  is  behind  the  age,  we  may  call  attention* 
to  the  fact  that  in  giving  a  list  of  books  which  are 
recommended  to  students  of  microscopic  urology  (if 
we  may  be  allowed  to  use  the  expression )« the  only 
authors  named  are  Carpenter,  Beale  and  Notcutt. 
The  first  and  last  do  not  treat  of  medical  matters  at 
alJ,  and  Notcutt's  book  is  inaccessible  to  modern 
students,  havhag  been  long  out  of  print  1 1  Why  the 
works  of  Richardson,  SchaelTer,  Butherford,  Bar- 
ley, and  a  host  of  others,  who  give  minute  direc- 
tions for  using  the  modern  microscope,  should 
have  been  so  completely  ignored,  and  a  book  like 
Notcutt's,  which  is  utterly  out  of  date,  useless,  and 
not  to  be  had  if  it  were  good  for  anything,  recom- 
mended, we  cannot  conceive. 

A  want  of  care  and  discrimination  is  also  evinced 
in  the  matter  of  authorities.  For  example:  Under 
the  article  *'  Blood,"  we  find  marked  consideration 
given  to  the  views  of  "Prof.  Fairfield,  of  the  New 
Tork  College  of  Veterinary  Burgeons,**  who  ex- 
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preMM  **doabtB  aa  to  the  diso-Uke  form  and  bi- 
ooncaTity  of  blood  oorpuaolea.'*   Whatever  the  real 
histological  facts  may  be,  no  one  who  haa  read  the 
papers  of  Prof.  Fairfield  would  attach  any  impor- 
tance whatever  to  his  eondnsions.    Weareyery 
eore  that  our  readers  will  agree  with  us  in  this 
view,  when  we  state  that  one  of  the  optical  laws 
Uid  down  by  Prof.  Fairfield  is  that  "  whenever  a 
ray  of  light  passes  ftom  a  rarer  into  a  denser  ne- 
dinm,  it  always  enters  the  latter  at  right  angles  to 
its  surface*'  1 1 1    And,  lest  it  should  be  suspected 
that  the  types  or  his  pen  have  been  playing  pranks 
with  Prof.  Fairfield's  thoughts,  we  will  state  that 
he  illustrates  his  paper  with  a  figure  in  which  this  ' 
idea  is  consistently  carried  out,  the  rays  of  light  | 
striking  the  slide  at  various  angles,  but  always 
passing  into  it  at  "right  angles  to  iU  surface." 
Moreover,  after  passing  through  the  slide  the  rays 
strike  the  corpuscle  (which  is  figured  as  globular), 
and  no  matter  at  what  angle  they  strike  the  sur- 
face, they  are  at  once  beat  so  as  to  enter  it  at  a 
right  angle  to  the  tangent  at  that  point,  and  pro- 
ceed direcdy  to  the  centre,  where  they  cross  and 
then  pass  on  and  out  1 1    Our  readers  will  readily 
nee  that,  according  to  Prof.  Fairfield,  the  focus  of  a 
Ooddlngton  lens  is  at  its  centre.    And  yet  Prof. 
King  gives  sufficient  consideration  to  this  farrago 
of  nonsense  to  introduce  it,  or  at  least  the  result- 
ing conclusions,  into  the  pages  of  a  work  which 
will,  with  many,  become  a  standard. 

We  point  out  these  blemishes  with  the  greater 
freedom  from  the  fact  that  the  book  is  really  of 
great  value  as  an  encyclopaedia  of  existing  know- 
ledge. We  trust  that  a  second  edition  will  soon  be 
called  for,  so  that  the  author  may  have  an  oppor- 
tunity of  remedying  the  defects  which  exist  in  the 
present  one. 

Melting  Point  of  Fate_It  is  often  desirable 
to  use  a  fat  which  wiU  melt  at  a  certain  tempera- 
ture. In  practice  a  fat  melting  at  a  specified  tem- 
perature may  be  made  by  mixing  wax  or  tallow 
with  some  fat  melting  at  a  very  low  temperature. 
The  melting  point  of  a  large  number  of  fats  is 
given  in  the  following  table: 

Bu^r  (COW)  lat       ..........31-82^0. 

Bidder  "    .      •. 26-28^0. 

gjfJL^t  " 36-28^0. 

Elephant         ^^ 50-^°a 

£?o«e  ** 12-26°C. 

Dog 

Ooat  ^K    KRO 

Calf 

Oamel 

Human 

Horse 

Ox 

Hog  ^. 

"    Ja^nV..... W-«)PO. 


««    23-27^0, 

««        30-38°C. 

»»  '■ 46-66°0. 

.»  "     50-55°O. 

«.  "       22-26°  0. 

.i  '     .; 60-60°O. 

.«  "       :16-40°O. 

4«  '"  *. 28— 32°C. 

60-68®  0. 


T&AH'SAOTIOH'S  OF  80CIBTIB8. 

Nan.— It  win  afford  ns  great  pleamure  to  pnhlUh  notM 
of  the  Trmusaotiona  of  any  of  our  Mleroseopioal  Sodetiet. 
The  limited  space  at  onr  oommand  preoliides  tlM  ln« 
sertlon  of  lengthened  acooante  of  mere  toaebteOT  detiUli. 
We  with  it  also  to  be  dlttlnotly  underetood  that  tbeM 
repons  ar«  pnbliahed  aa  reeeired  from  the  Secretaiiei 
of  the  aiiforent  Societies,  and  the  Joiuiial  f«  not  to  b« 
held  in  any  wise  responsible  for  any  atateme&ti  oon- 
talned  therein. 

8»n  Fntneieeo  Mievoeeoploal  Boeietr^The 
regular  meeting  of  the  San  Francisco  Microscopical 
Society  was  held  Thursday  evening,  Nov.  7. 

The  accessions  to  the  library  and  cabinet  vere 
unusually  numerous  and  valuable.  Dr.  B.  8.  War- 
ren, of  Waltham,  Mass.,  sent  a  box  of  sixteen 
slides  of  diatoms,  and  some  visJs  of  material  ready 
for  mounting.  All  the  slides  are  from  famou 
localities,  and  contain  interesting  species— Kayio- 
ula  rhomboides,  Oosdnodiscus  oomplexns,  eto. 
A  vote  of  thanks  was  given  Dr.  Warren  for  hii 
kindness. 

Mr.Ohaa.W.  Banks,  Oorresponding  Secretary, 
presented  an  old  book  (1756),  "  Easai  sur  L*Hia- 
toire  Naturelle  des  Corallines,  etc.,  etc.,  par  Jean 
EUiB,**  a  translation  from  the  English  of  that  eariy 
mioroscopist,  John  Ellis,  of  the  Boyal  Society— «n 
early,  but,  Judging  by  the  many  marvellously  exe- 
cuted plates  of  this  valuable  work,  a  good  worker. 
The  forty  oolored  (by  hand)  plates  show  an  aeem^ 
ate  examination  of  numerous  marine  animali, 
especially  the  Sertularians,  many  of  which  seem 
identical  with  our  Padflc  Ooast  species.  Ur. 
Banks*  discriminating  liberality  deserves  mnoh 
praise. 

A  number  of  Kew  Zealand  diatom  earths  were 
received  in  exchange  from  Mr.  John  Inglis,  of  Oul' 
terbury,  N.  Z.,  with  some  interesting  notes. 

The  return  of  Dr.  Harkness  from  his  work  with 
cryptogamic  botanists  in  England  and  on  the  Ooo- 
tinent,  was  noticed  with  pleasure  by  all  present, 
and  his  verbal  contributions  to  the  evening's  topic, 
"The  Microscope  in  Medicine,*  were  well  reoeiTed. 
Professor  Ashburner  showed  a  wonderful  photo- 
graph of  Amphipleura  pellucida,  taken  by  Tdles 
with  his  one- tenth  immersion,  2,500  diameters. 
The  perfectly  even  and  exact  definition  waaremaik- 
able.  Dr.  Dennis  read  a  report  of  the  Bnfli^ 
Microscopical  Society's  proceedings,  making  men- 
tion of  the  next  year's  meeting  of  the  Amerieu 
Society  of  Microscopists,  to  be  held  In  Buiblo. 
Mention  was  also  made  by  Dr.  Dennis  of  the  new 
••American  Quarterly  Mioroeoopioal  Journal,"  and 
subscriptions  urged. 

Professor  Hyde  spoke  of  Dr.  Piper*s  work  in  dl«- 
criminating  between  the  blood-corpuscles  of  nri- 
ous  animals.  It  was  agreed  that  experts  in  iQch 
matters  can  give  testimony  of  only  negative  yt3n». 
It  maybe  said  that  a  certain  blood  stain  iseot 
thatof  some  animal,  but  as  to  id0ntif;fingit,tiiii 
is  impossible. 
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Some  flUdei  of  dlAtomsY  dredged  from  Lake 
Tahoe  by  President  John  LeConie,  in  the  oonrae  of 
tome  phyiioal  inyeetigaUoDe  apon  that  body  of 
water*  were  submitted  to  the  Sooiety  for  determin- 
aiiOD,  and  President  Hyde  was  appointed  to  take 
charge  of  the  matter. 

Mr.  Hoore  having  resigned,  Dr.  G.  L.  Mnrdook, 
opoD  the  nomination  of  Professor  Ashbnmer,  was 
elected  to  the  oiBoe  of  Treainrer.  "The  Micro- 
scope  in  Law  "  haying  been  selected  as  the  next 
topic,  President  Hyde  then  road  for  the  writer  a 
paper  on  '*  The  FrnitiDg  of  Sea  Lettuce,**  by  0.  L. 
Anderson,  M.  D.,  as  follows: 

"A  Hew  days  ago  I  collected  a  quantity  of  uJoa 
latisima  for  my  marine  aquarium.  The  fronds 
were  well  grown  (October  26),  of  a  beautiful  deep 
green  color.  The  plant  was  put  into  tbe  water  at 
night  Next  morning,  quite  early,  the  water  had 
a  turbid  look,  and  I  feared  there  was  too  much 
dead  matter  ever  to  become  clear;  but  as  the  sun 
came  to  shine  on  the  side  of  the  aquarium,  I 
notioed  a  band  of  green  matter  bordering  the  side 
In  the  sunshine,  and  adhering,  apparently,  to  the 
glass  at  the  upper  surface  ol  the  water,  and  the 
aqnarinm  was  clear.  When  the  green  band  was 
tonohed,  there  seemed  to  be  a  dispersion  of  Ihe 
material,  but  readily  coming  together  again.  Like 
a  cloud  of  yery  minute  insects,  they  were  con- 
stantly changing  the  form  of  the  mass,  and, 
am(Bba-like,  throwing  out  processes  here  and 
there,  the  greater  part,  howeyer,  clinging  to  the 
glass.  Putting  a  small  quantity  under  the  micro- 
scope, I  found  two  kinds,  or  forms.  One  was  quite 
ronod,  and  moyed  slowly,  with  an  irregular  rolling 
motion.  I  could  not  detect  oiJia,  although  the 
motion  would  indicate  their  presence.  The  other 
form  was  smaller,  conical,  and  yery  active,  moving 
so  rapidly  that  at  first  I  could  not  make  out  its 
form.  A  careful  inspection  revealed  the  fact  that 
they  were  the  aoospores  of  the  ulva.  The  conical 
form  had  filaments  at  the  apex.  Oarpenter  says 
*eiUated.*  I  would  rather  consider  them  as  aoces- 
tory  to  dlia,  and  intended  ss  holdfasts  that  the 
plant  may  grow.  Both  Dr.  Oarpenter  and  Dr. 
Wythe  present  illustrations  of  these  zoospores, 
showing  their  development  from  tbe  firond  cells  of 
the  ulva,  and  Oarpenter  remarks  that  '  they  might 
easily  be  taken  for  true  infusoria.*  And  so  they 
might.  On  ftirther  examination  I  found  some  of 
these  Eoospores  clinging  to  the  broken  walls  of  the 
cells,  both  forms,  and  exhibiting  active  exertions 
to  be  free.  As  to  the  generative  prooess,  of  which 
Oarpenter  says,  *  nothing  whatever  is  known,'  I 
am  of  the  opinion  that  the  filament  spores  are  fer- 
tilized after  their  escape  from  the  cell  by  the 
round  spores,  and  that  the  latter,  having  per- 
formed ttieir  fdoctlon,  like  the  anther- flowers,  dis- 
appear, and  the  filament  spores  become  fixed  and 
grow  by  the  multiplication  of  cells  peculiar  to 


other  algs.  The  next  morning  these  loospores 
had  diffused  themselves  into  the  water,  and  the 
turbidity  remains  as  it  was  the  first  morning  before 
the  *  swarming.'  It  is  likely  that  nearly  all  these 
germs  have  perished  in  the  water  for  want  of  a 
congenial  plaoe  to  become  attached  that  they 
might  grow." 

The  regular  bi-monthly  meeting  of  the  San  Fran- 
cisco Microscopical  Society,  held  Thursday  even- 
ing, Nov.  21,  proved  even  more  interesting  than 
usual.  Both  Dr.  Harkness  and  Mr.  H.  G.  Hanks 
(honorary  members)  were  present,  the  latter  the 
first  time  since  his  return  firom  Europe.  The  topic 
of  the  evening  was  a  paper  by  President  H.  0.  Hyde 
on  "The  Microscope  in  Medical  Jurisprudence," 
This  paper  will  appear  in  full  in  our  next  issue. 


Mieroecoplcal  Section,  Troy  Sotentlflo  As* 
MMsiatloB.— .The  regular  monthly  meeting  of  this 
section  was  held  at  the  residence  of  Mr.  Bichard 
Allen,  with  a  good  attendance  of  members. 

Bev.  A.  B.  Hervey  introduced  the  subject  of  the 
development  of  the  ^Uular  structure  of  plants, 
illustrating  it  with  a  variety  of  excellent  prepara- 
tions. The  subject  was  discussed  at  length  by  all 
the  members  present. 

Dr.  W«rd  introduced  the  subject  of  micrometry, 
which  was  referred  to  the  local  microscopical 
societies  by  the  National  Microscopical  Oongress, 
which  met  at  Lndianapolis  last  summer.  Besolu- 
tions  which  were  passed  by  the  Oongress  recom- 
mended the  adoption  of  the  metric  system  of  * 
measurement  as  not  only  the  most  convenient  yet 
proposed,  but  also  the  only  one  that  can  possibly 
become  universal,  suggested  the  one-hundredth  of 
a  millimetre  as  the  unit  of  measurement  with  the 
microscope,  and  advised  the  adoption  as  a  stan" 
dard  of  a  series  of  plates,  ruled  by  Prof.  William  A. 
Bogers,  of  Oambridge,  which  should  be  distributed 
to  the  different  local  societies  for  the  comparison 
and  correction  of  all  other  scales. 

The  Section  referred  these  recommendations  of 
the  Oongress  to  a  committee  consisting  of  Dr.  B. 
H.  Ward  and  Prof.  A.  W.  Bower.  It  is  understood 
that  the  first  recommendation  as  to  the  metric 
system  will  be  favored,  but  that  the  proposal  to 
adopt  the  one-hundredth  of  a  millimetre  is  thought 
inexpedient,  as  the  millimetre  itself,  or  the  centi- 
metre, will  be  not  only  more  easily  adopted  on  ac- 
count of  its  familiarity,  but  will  be  really  more 
convenient  for  use  than  the  nameless  and  un- 
familiar frsction  proposed.  The  adoption  for 
present  use  of  a  scale  prepared  by  Prof.  Bogers, 
will  be  reported  favorably,  because  these  scales, 
while  not  claiming  to  be  absolutely  perfect,  and 
beyond  the  possibility  of  future  amendment,  are 
believed  to  be  far  more  reliable  than  any  others 
heretofore  made  in  any  country.    Instead  of  six 
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plaiei,  all  of  whioh  ihali  be  oftUed  ■tendArds,  it 
will  bereoommended  to  adopt  one  m  a  ■Undard, 
and  regard  the  other  Are  as  yerifled  oopiee  of  it. 
By  oorretpoadence  between  the  different  local 
Bodetiee,  an  effort  will  be  made  to  have  thia  im- 
portant aubjeot  ready  for  mature  aotion  at  the 
meeting  of  the  Society  of  American  Microacopiata, 
which  is  to  be  held  at  BnffAlo  next  Aagoat. 


Bafralo  BIiero«eoplc«l  Clttb._An  interesting 
and  well  attended  meeting  of  this  cbib  was  held  at 
its  nsnal  place  of  meeting,  the  rooms  of  the  Gros- 
yenor  Library,  on  the  evening  of  the  12  th  of 
November. 

Prof.  D.  S.  Kellicott,  of  the  Normal  School,  read 
a  paper,  iUastrated  with  blackboard  and  pen-draw- 
ing sketches,  on  the  stmotare  and  life-history  of  an 
interestmg  fresh  water  Lemean,  found  on  the  rock 
bass  of  the  lakes.  He  had  determined  it  to  be 
Lemeocera  cmoicata  of  Le  Baenr,  as  described  by 
him  in  1824.  The  Professor  presented  several  facts 
and  paculiarities  in  its  history  and  anatomy  not 
heretofore  published,  preceded  by  a  general 
resnmd  of  the  characters  of  the  genns,  in  accord- 
ance with  existing  descriptions,  to  which  were 
added  some  notes  of  his  own  original  observations. 

Mr.  Ward  called  attention  to  his  discovery,  in  a 
private  residence  in  the  city,  of  the  destrnctive 
larva  of  the  carpet  beetle,  Anthrena  scrophnlaria, 
and  described  its  beantiftil  appearance. 

Dr.  Howe  read  some  experimental  notes  relative 
to  the  injection  and  preparation  of  animal  tissues 
for  class  illustration,  with  illustrated  specimens. 

Mr.  Fell  presented  some  excellent  examples  of 
dry  mounting  for  opaque  objects  by  means  of  wax 
cells.  Conversation,  and  the  usual  exhibition  of 
novelties,  closed  the  session. 


the  body  of  the  Myds  was  eovered  with  a  marine 
protOEoa,  Aoineta  tuberosa,  a  ftiet  additionallT 
interesting  in  connection  with  the  fket  recenUv 
mentioned  by  Prof.  H.  L.  Smith,  of  ^e  occnirence 
of  marine  forms  of  diatoms  in  the  waters  of  the 
lakea. 

Prof.  Kellicott  showed  the  Hydra  viridis  infested 
with  that  peculiar  parasitic  infusoria,  the  Tricho- 
dina  pedicnlus. 

Mr.  Fell  also  read  a  note  of  the  obeervation  of  a 
destructive  parasite  infesting  the  hydra. 

Bfr.  Ward  exhibited  the  new  Woodward  Illumin- 
ating prism,  mounted  and  simple,  as  made  by  Hr. 
Oeo.  Wale,  of  Paterson,  N.  J. 

A  oommittee  of  conference  was  appointed  relative 
to  the  project  for  a  concurrent  deternolnation  of  a 
standard  unit  of  micrometry. 

Jas.  W.  Waxd,  Secretary. 


The  Buffalo  Microscopical  Olub  held  its  next 
regular  meeting,  Nov.  10,  at  the  same  place. 

The  Secretary,  Mr.  Jas.  W.  Ward,  read  a  transla- 
tion of  an  instructive  paper  on  malignant  tumors, 
micro 400pioally  and  histologically  considered:  a 
pathological  study,  originally  read  by  Dr.  Iiede- 
ganok,  before  the  Balgian  Boyal  Academy  of  Medi- 
cine. As  the  paper  presented  some  bold  and  some- 
what revolutionary  ideas  concerning  cancerous  de- 
generation, and  the  true  diagnosis  of  abnormal 
tissuea— carcinomous  and  other— its  fuller  discus- 
sion was  deferred  till  the  next  meeting  of  the  olub. 

Mr.  Fell  presented  some  suggestions  in  favor  of 
the  use  of  revolving  tables  at  evening  exhibitions 
of  a  popular  character.  Prof.  Kellicott  communi- 
cated a  note  on  the  discovery  of  a  species  of  marine 
Crustacea  in  the  waters  of  Lake  Erie.  He  had 
captured  a  species  of  My  sis  in  the  hydrant  water, 
thus  confirming  the  previous  detection  of  these 
creatures  in  the  waters  of  the  great  lakes  by 
Stimpson  and  Hoy.    Prof.  Kellicott  also  stated  that 


(}ood  pocket  magnifler,  1  lens,  If  inch  diameter, 
oval,  hard  rubber  case,  in  exchange  for  good  stage 
micrometer,  ruled  into  lOOths  and  lOOOthsof  so 
inch.  Address  F.  N.  T.,  Box  248,  Oreenport,  Suf- 
folk County,  N.  T. 

Wanted,  a  human  skeleton,  articulated  or  dod- 
articnlated,  in  exchange  for  books,  microscope,  etc. 
E.  Biedel,  318  Bast  Finy-third  street,  New  York. 

For  exchange,  well  prepared  herbarium  speci- 
mens from  the  flora  in  the  vicinity  of  Chic«i;o. 
Address  Mason  Bross,  560  Dearborn  Avenue,  Chi- 
cago. 

Diabantlte,  a  newly  discovered  ndneral,  and 
other  specimens,  in  exchange  for  good  cabinet 
specimens  from  other  localities.  A.  H.  Eddy,  Box 
636,  New  Britain,  Conn. 

Three  Wenbam  compressoriums  for  a  Cox*S  self- 
centering  turn-table  complete.  Oeo.  A.  MitcheQ, 
Hanover,  N.  H. 

Slides  of  moss  persitome  Fnnari*  hygrometrioa, 
for  any  good  object  or  material;  also  slides  of  named 
diatoms  for  other  named  varieties.  Jos.  MoEsy, 
24  Liberty  street,  Troy,  N.  Y. 

Marine  sign,  diatoms  in  situ  on  alg»,  mnid, 
hepoticn.  ferns,  lichens,  lyoopodiaoeM,  etc,  in  ex- 
change for  any  good  mounted  objects.  K.  I- 
Booth,  Longmeadow,  Mass. 

Living  specimens  of  Yolvox  globator  sent  for  a 
mounted  slide.    E.  W.  Holway,  Deoorah,  Iowa. 

Wanted  for  a  choice  collection  of  mound  builder'ft 
and  Indian  relics,  a  good  binocular  stand.  Addreee 
Bev.  J.  D.  King,  Chatham,  Mass. 

Wanted,  a  good  microscope  stand,  binocular  pre- 
ferred, in  exchange  for  pbotograptiio  lenses.  N> 
Taylor,  676  Broadway,  New  York. 

Wanted,  a  microscope,  objective,  or  aoceswry 
apparatus,  in  exchange  for  a  first-class  guitar,  Wm, 
B.  TUton's  patent;  cost  $40.  H.  R,  Box  8B2,  Wor- 
cester, Mass. 

Large  qnantitv  botanical  species  indigenou  to 
this  section,  well  preserved,  to  exchange  for  simUsr 
of  other  sections  of  U.  S.  H.  F.  Jaeger,  456  I>ear^ 
bom  Avenue,  Chicago,  111. 

Spines  of  Enplectella  spedoea  (glass  sponge); 
also  globuUr  sand  from  Oreat  Salt  Lake,  for  otbtr 

good  material.     J.  Oayler,  Bidgswood^  Bergta 
tounty,  N.  J.,  Box  104. 
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Structure  of  Colored  Blood-Corpuscies. 


N  the  16th  of  Decem- 
ber, 1878,  Prof.  Els- 
berg,  M.  D.,  read 
before  the  New  York 
Academy  of  Sciences 
a  Paper  on  the  Struc- 
ture of  Colored  Blood 
Corpuscles,  of  which 
the  following  is  an 
abstract:* 

In  the  course  of 
some  introductory  re- 
marks, he  stated  that 
the  discovery  of  red  corpuscles  in  the  blood 
was  one  of  the  first  results  of  microscopical 
study  over  200  years  ago;  that  since  that 
time  BO  other  constituent  of  the  body  has 
been  more  frequently  examined;  neverthe- 
less their  structure  had  not  heretofore  been 
ucertained. 

His  own  success  he  ascribed  to  the 
method  which  he  pursued,  viz:  mixing  a 
^op  of  fresh  blood  with  a  drop  of  a  40  per 
cent  or  60  per  cent  saturated  solution  of 
bichromate  of  potash,  and  examining  with 
bigh  power  (1,000  diameters  or  over).  His 
investigations  have  determined  some  points 
in  addition  to  the  structure.    These  are : 

*Dr.  Eliberff'B  paper  will  appear  in  ftill,  with  ad- 
amoDAl  UlaatratiODt,  in  the  ADoals  of  the  New 
f^«  Aoftdemy  of  Sciences,  Vol.  I,  Noa.  9  and  10, 


(1.)  As  to  uniformity  of  size.  Dr.  Rich- 
ardson, of  Philadelphia,  and  others,  believe 
that  *'the  variations  above  and  below  the 
standard  size  of  corpuscles  from  any  par- 
ticular animal  are  comparatively  slight  in 
fresh  blood;*'  while  most  microscopists 
hold,  with  Dr.  Woodward,  of  the  U.  S. 
Army,  that  *'  the  truth  is  that  not  only  do 
the  individual  corpuscles  in  every  drop  of 
blood  vary  considerably  in  size,  but  as 
might  be  anticipated,  from  this  very  fact, 
the  average  size  obtained  by  measuring  a 
limited  number  of  corpuscles  (50  to  175, 
still  more  in  the  case  of  but  10  to  50,  as 
usually  practiced)  varies  considerably^  not 
only  between  different  individuals,  but  also 
between  different  parts  of  the  very  same  drop 
of  blood. "  This  point  is  sometimes  of  the 
greatest  possible  importance  in  criminal 
cases.  Dr.  Elsberg  found  in  every  person's 
blood  that  he  examined  some  red  corpus- 
cles as  small  as,  or  smaller  than,  the  1-3848, 
and  some  as  large  as,  or  larger  than,  the 
1-2678  of  an  inch  in  diameter  (t.  e.,  .0066  and 
.00948  mm.),  with  transitional  sizes  between 
these;  but  in  each  specimen  the  majority 
of  red  corpuscles  were  of  about  one  size, 
which,  though  differing  in  different  speci- 
mens,  was  most  frequently  between  the 
13750  and  the  1-3000  of  an  inch,  t.  e., 
.00676  and  .00845  mm.  The  colored  blood 
corpuscles  of  monkeys,  dogs,  wolves,  and 
some  other  mammalia,  come  within  these 
limits,  while  those  of  sheep,  goats,  oats, 
horses,  and  some  others,  are  smaller  in  size. 
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(2.)  Ajb  to  TariatioiiB  of  shape.  Prof.  Els- 
berg  has  observed  changing  "roseUe," 
"  stellated/'  and  **  thomapple  "  forms,  saoh 
as  are  represented  in  rows  o  and  d  of  Fig.  1, 
and  the  ooourrenoe  of  indentations  and 
protrusions  like  those  seen  in  rows  a  and  b 
of  Fig.  1,  which  either  persist  or  are  lev- 
eled again;  protrusion  of  knobs,  either  pe- 
dunculated or  sessile,  which  sometimes  are 
so  numerous  that  they  surround  the  body 
of  the  corpuscle  like  a  wreath,  represented 
in  Fig.  2;  decrease  of  the  size  of  the  main 
body  by  detachment  of  knobs,  (seen  at  «, 
Fig.  1,  and  at  a,  Fig.  2) ;  vacuolization  of 
corpuscles  (such  as  are  variously  repre- 
sented in  Fig.  4),  and  transformation  of 
many  of  the  portions  detached  into  vaoa- 
olized  globules  which  increase  in  size. 
Such  active  form-changes  settle  in  the 
affirmative  the  question  hitherto  often  dis- 
cussed and  usually  decided  in  the  negative, 
whether  or  not  these  corpuscles  are  com- 
posed of  living  matter  possessing  contrac- 
tility; though  Beale  says:  ''They  are  no 
more  living  than  cuticle,  or  the  ha^d  homy 
substance  of  nail  or  hair  is  living."  Fig.  8 
gives  an  idea  of  the  grotesque  shapes  some- 
times met  with  from  the  coalescence  of  two 
or  more  colored  corpuscles  into  chains  or 
other  compound  forms. 

(8.)  The  much  vexed  question  of  an  in- 
vesting membrane  is  at  last  set  at  rest  by 
the  demonstration  that  the  outer  portion 
of  the  corpuscle,  although  essentially  like 
the  inner  substance,  may  be  considered 
to  be  differentiated  from  the  latter,  es- 
pecially at  the  periphery  of  the  disk,  where 
it  constitutes  an  encircling  band  of  uniform 
thickness  (as  is  represented  in  the  first  two 
corpuscles  of  Fig.  5),  or  sometimes  (as 
shown  in  the  last  corpuscle  of  Fig.  5)  as 
though  it  were  formed  by  a  wreath  of 
beads,  each  bead  separated  a  little  from  its 
neighbors  on  the  string.  From  this  ap- 
pearance, it  is  not  to  be  wondered  at  that 
so  many  careful  observers  have  hitherto 
ascribed  to  colored  blood  corpuscles  the 
possession  of  a  separate  investing  mem- 
brane. 

(4.)  As  to  the  presence  of  a  nucleus  in 


any  adult  human  or  mammalian  red  blood 
corpnsde.  Dr.  ELsberg  states  that  as  a  role 
there  is  none,  but  that  occasionally  there  u 
seen  in  the  interior  of  such  a  oorpnsde  an 
accumulation  of  matter,  which  may  be  in- 
terpretated  as  a  nucleus  (such  a  one  asisBeen 
in  the  first  oorpuscle  of  Fig.  5).  Among 
others.  Prof.  StoweU's  publication  in  this 
journal*  confirmatory  of  Prof.  Bottcher's 
experiments  to  prove  the  existence  of  nude- 
ated  human  and  mammalian  red  blood 
corpuscles,  is  referred  to;  but  Bmnn  and 
others  are  quoted,  according  to  whom  "the 
appearances  produced  by  both  of  Bottcher's 
later  methods  are  artificial  and  optical  ef- 
fects due  to  the  action  of  the  reagents  on 
the  substance  of  the  blood  corpuscles." 

On  all  of  these  points  and  others,  Frol 
Elsberg  has  given  an  extraordinarily  com- 
plete account  of  the  literature  of  the  sah- 
ject.  In  the  demonstration  of  the  stmctaie 
we  will  follow  him  indetaiL 

' '  Soon  after  the  specimen  of  blood  ia  read; 
for  examination,  a  difference  is  noticeable 
in  the  intensity  of  coloration  of  the  cor- 
puscles; some  are  paler  than  others.  There 
is  a  great  difference  in  the  rapidity  of 
** paling"  in  blood  taken  from  different 
persons,  even  in  blood  of  the  same  person 
taken  at  different  times  and  with  different 
strengths  of  the  admixed  solution  of  bi- 
chromate of  potash.  Usually,  in  blood  of 
healthy  persons,  mixed  with  a  40  or  50  per 
cent  saturated  solution,  and  examined  wilh 
high  powers,  in  about  an  hour,  a  few  of  tlie 
corpuscles  least  deeply  colored  appear  to 
have  become  somewhat  granular  in  their 
interior.  Soon  the  granules  or  dots  seem 
more  distinct;  short  conical  thorns  or  more 
delicate  spines  apjiear  to  issue  from  one  or 
two  of  the  largest  of  them;  and  on  cloee 
inspection  and  focussing  some  appear  to  be 
connected  by  irregularly  concentric  fila- 
ments. In  the  course  of  five  minutes  more, 
a  complete  network  is  distinctly  seen  in  the 
interior  of  one  or  more  corpuscles,  and 
what  at  first  appeared  to  be  grannies  torn 
out  to  be  thickened  points  of  interBection 

•((American  Jonmal  of  IGcroscopy,"  June,  1878> 
page  140. 
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of  ihe  threads  forming  this  retionlam.  All 
the  corpoBoleB  represented  in  Fig.  5,  and  to 
some  extent  those  of  Figs.  3  and  6  show 
this  network.  The  dots  or  points  of  inter- 
section are  irregolarly  shaped  and  vary  in 
size.  Badiary  threads  of  the  network  ter- 
minate at  the  periphery  of  the  corpuscle 
either  with  thickened  ends  connected  by 
threads,  as  in  the  last  corpuscle  of  Fig.  5; 
or,  what  is  morensnal,  with  terminal  points 
lost  in  an  encircling  band  of  a  uniform 
thickness,  often  greater  than  either  the  in- 
terior threads  or  most  points  of  intersec- 
tion, as  in  the  first  two  corpuscles  of  Fig. 
5.  As  the  ' '  paling  "  progresses,  an  increas- 
ing number  of  corpuscles  show  the  interior 
network,  identical  in  construction  with  the 
network  discovered  by  Heitzmann*  in  amoe- 
ba, colorless  blood  corpuscles,  and  other 
liTing  matter  of  the  body — ^a  discovery 
which  Dr.  Elsberg  has  brought  to  the  at- 
tention of  the  American  Medical  Associa- 
tion more  than  three  years  ago.f  Grad- 
nally  an  interior  network  structure  becomes 
Tisible  in  nearly  all  the  corpuscles  in  the 
field  except  the  smallest,  which  appear 
more  or  less  compact.  Some  movement 
takes  place  in  the  network,  for  sometimes 
the  threads  change  in  length  and  perhaps 
in  thickness,  and  the  dots  change  their 
position  and  their  size.  In  the  course  of 
another  half -hour  or  hour,  the  network  be- 
comes less  distinct  in  the  palest  corpuscles, 
and  in  these  gradually  fades  away.  Then, 
for  some  time,  the  network  remains  visible 
in  nearly  all  corpuscles,  except  those  that 
Are  too  pale  or  too  small;  vacuoles,  one  or 
more,  appear  in  many  of  the  latter,  while 
the  former  occasionally  show  indications  of 
irregularly  massed  matter  in  their  interior, 
though  usually  nothing  is  seen  of  them  but 
donble-contoured  rings,  which  have  been 
called  their  "ghosts."  During  this  time, 
^0,  a  quantity,  sometimes  quite  large,  of 

J*  "Ban  doB Proioplasnuui,"  Sitznngiberichte  der 
Wiener  Akademle  der  WisBenBchaften,  Yd.  67, 
(1878),  Div.  Ill,  p.  100. 

^.  t  '*  Notice  of  the  BioplasBon  Dootrlne,"  Transao- 
^OQs  of  the  American  Medioal  AiaooUtion,  YoL 
^VI,  (1875),  p.  157. 


detritus,  accumulates.  In  Fig.  6  an  at- 
tempt has  been  made  to  depict  the  appear- 
ance of  some  of  the  corpuscles  at  this 
stage;  two  still  show  traces  of  a  network, 
there  is  some  detritus,  the  lowest  figure  on 
the  left  represents  a  so-called  '*  ghost,"  and 
the  highest  on  the  right  a  oorpusde  out  of 
the  interior  of'  which  a  considerable  mass 
of  matter  has  been  protruded* 

It  appears  as  though  the  network  is  most 
plain  in  corpuscles  that  have  sufiibred  either 
not  at  all  or  but  little  from  detachment  of  a 
portion  of  their  substance.  The  active 
changes  of  indentation  and  protrusion  have 
usually  disappeared  in  a  large  number  of 
corpuscles  by  the  time  ''paling'*  has  suf- 
ficiently progressed  to  render  the  interior 
structure  visible.  Some  corpuscles  perman- 
ently retain  scalloped  and  knobbed  forms, 
while  the  majority  are  flnaUy  more  or  less 
rounded  off;  but  the  play  of  changing  shape 
of  many  corpuscles  is  going  on  at  the 
same  time  that  their  network  is  seen. 
After  a  while,  further  "paling''  stops, 
and  the  network  structure  of  all  corpus- 
cles which  show  it  remains  visible  indefin- 
itely long."  Some  blood  corpuscles  show 
it  which  have  been  preserved  for  nearly 
three  years. 

The  colored  blood  corpuscles  of  lower 
animals  have  essentially  the  same  intimate 
structure  as  that  described  in  man's.  Dr. 
ELsberg  has  detailed  his  observations  of 
those  of  the  ox  and  the  newt — the  one  an 
example  of  the  unnudeated,  the  other  one 
of  the  nucleated  corpuscles. 

In  conclusion,  some  remarks  are  made 
on  the  power  of  dilute  solutions  of  bi- 
chromate of  potash  to  preserve  the  most 
delicate  animal  structures.  Heitzmann's 
views  of  contraction  and  extension  of  living 
matter  are  then  presented,  illustrated  by 
schematical  drawings  copied  from  this  in- 
vestigator's publications  in  Vienna  and  in 
this  country.  These  views  are  shown  to 
have  materially  enlarge  the  bounds  of 
human  knowledge  of  the  constitution  of 
living  matter,  and  are  here  used  to  explain 
the  form  changes  of  colored  blood  corpus- 
cles. 
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Artificial  Crystals  of  Gold  and  Silver. 

BT  ALBEBT  H.    CHBSTEB.* 

IN  casting  ban  of  pure  gold  for  the 
manofaotnre  of  foil,  traces  of  orystalli- 
zation  may  often  be  observed  npon  their 
upper  surfacesy  and  sometimes  distinct 
dystalline  forms.  These  aregenerally  sim- 
ple triangular  faces  slightly  raised,  vezy 
similar  in  appearance  to  specimens  some- 
times found  in  nature.  Occasionally  sev- 
eral faces  of  the  octohedron  may  be  seen, 
the  edge  in  some  instances  being  half  an 
inch  in  length,  and  quite  sharp  and  well 
defined.  The  purer  the  gold  is,  the  more 
likely  the  czystals  are  to  form,  and  they 
are  oftenest  seen  when  the  bars  are  cast 
from  that  which  has  been  previously  ciys- 
tallized  by  the  battery  process  described 
below.  The  presence  of  a  very  small 
amount  of  copper  seems  to  prevent  it  en- 
tirely, and  the  surface  of  the  bar  is  quite 
smooth.  It  is  perhaps  worthy  of  notice 
that  the  forms  observed  are  always  trian- 
gular and  never  hexagonal,  as  is  so  fre- 
quently the  case  with  natural  crystals  of 
gold.  They  do  not  seem  to  be  distorted  or 
flattened  at  alL  Neither  do  the  dendritic 
forms  so  common  in  nature,  and  now  quite 
easily  obtained  artificially,  appear  on  the 
surface  of  the  bars. 

The  precipitation  of  gold  from  solution 
by  the  aid  of  a  battery  is  a  well  known 
process  in  the  common  operation  of  elec- 
tro-gilding, but  to  deposit  it  in  the  crystal- 
line form  is  a  process  of  comparatively  re- 
cent date,  having  been  patented  in  1860,  as 
a  method  of  preparing  gold  for  dental  pur- 
poses. The  process  is  briefly  as  follows. 
A  solution  of  chloride  of  gold  and  am- 
monium is  placed  in  a  shaUoir  dish  coated 
with  heavy  gold  foil,  which  is  connected 
with  the  zinc  plate  of  a  large  Daniell's  bat- 
tery. Near  the  top  of  the  solution,  and 
connected  with  the  copper  plate  of  the  bat- 
tery, a  roll  made  up  of  thin  strips  of  pure 
gold  is  suspended,  endosed  in  a  muslin 

*The  original  paper  on  artifidal  gold  orystale 
appeared  in  the  ''American  Journal  of  Bdenoe  **  for 
Jnly,  1878. 


bag.  The  strength  of  the  battery  current 
is  controlled  by  a  coil  of  wire  arranged  as  a 
rheostat,  a  clamp  terminating  one  of  the 
battery  wires,  enabling  the  operator  to  in- 
clude a  greater  or  less  number  of  coils  in 
the  circuit  The  necessary  conditions  being 
fulfilled,  on  completing  tiie  eirouitthe  gold 
is  gradually  dissolved  from  the  roll,  and 
deposited  on  the  bottom  of  the  dish  in 
bright  crystalline  flakes,  having  the  appear- 
ance of  feathers  or  fern  leaves  when  exam- 
ined under  the  microscope.  Fig.  1  shows 
one  of  these  crystals  magnifled  one  hun- 
dred and  fifty  diameters.    At  first  sight, 
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this  appears  to  be  like  certain  natural  crys- 
tals ocoasionaUy  found,  and  the  arboresosDt 
forms  of  other  isometric  minerals.  Bat  all 
such  crystals  that  I  have  seen  have  invari- 
ably the  angle  of  60^  between  the  side  ribs 
and  the  midrib,  making  an  angle  of  120° 
between  the  two  sets  of  ribs.  Gold,  silver 
and  copper  all  show  this  characteriBtie, 
which  is  particularly  well  illustrated  in  the 
crystals  described  by  Professor  Yom  Bath 
in  the  last  volume  of  Groth's  "  Zeitsohrift 
fiirErystallographie."  This  arrangement 
of  the  ribs  into  two  sets,  each  making  an 
angle  of  60*  with  the  midrib,  is  yery  beao- 
tif ully  shown  in  the  arborescent  crystals  of 
copper,  sometimes  formed  in  connection 
with  the  Hunt  &  Douglas  process  for  sepa^ 
ating  that  metal  from  its  ore.  It  is  quite  dif- 
ficultin  the  case  of  these  artificial  crystals  to 
measure  their  angles,  because  the  midrib  is 
usually  mora  or  less  curved,  and  the  whole 
form  presents  great  irregularities.  It  can 
only  be  done  approximately  for  a  single 
crystal,  but  by  making  a  large  number  of 
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meMnrementa  tbia  diffianltj  me-j  be  in  part 
orercome.  The  flgnze  above  shows  a  0178- 
t&l  mach  like  the  Dahml  onee,  the  angle  on 
the  left  of  the  midrib  being  about  69°,  and 
on  the  other  aide  61°.  Snoh  crystals  are  not 
often  foond.  Fig.  2  represents  a  orfstal 
inch  aa  is  moat  often  seen,  where  the  angle 
on  one  side  is  41°  and  on  the  other  79°.  The ' 


Fig.  9. 

average  of  fifty  meaanrements  of  these 
<a7stals  taken  at  random  is  on  one  side 
41°  38',  and  on  the  other  75°  47'.  Nineteen 
meaHnrementa  made  at  another  time  mode 
the  two  angles  42°  18'  and  78°  24'.  The 
Bmallest  angle  no'iced  was  80°  36'.  The 
Following  table  of  several  oonseontive 
measntements  shows  how  wide  the  variation 
ia,  the  last  oolomn  giving  the  total  angle 
between  the  seta  of  ribs: 


traoee  of  this  stmotore  may  be  detected  in 
the  gold  orystals,  and  in  some  oases  sharp 
pointed  terminations  ma;f  be  seen,  which 
are  probably  octohedral. 

If  a  film  of  amalgam  is  snowed  to  form 
on  the  snrfoce  of  a  piece  of  pore  gold,  and 
the  meronry  be  then  driven  off  by  heat, 
traces  of  orystaliization  may  sometimes  be 
oboerved,  a  network  of  indistinct  crystals 
remaining.  To  aooompUsh  this  the  gold 
should  be  perfectly  pnre,  and  the  heat  ap- 
plied Ter;  gently  at  first  With  the  great- 
I  est  pains,  however,  the  resaU  is  not  always, 
or  even  often,  satisfactory.  Thaanrfaoele 
generally  left  in  an  amorphoTis  condition, 
or  at  best  covered  with  angular  depreasions. 
Very  rarely,  and  onder  conditions  not  fnlly 
understood,  the  crystallization  is  distinct 
enoogh  to  be  recognized  as  sncb.  Bat  dia* 
tinot  tbongb  minute  orystals  of  gold  amal- 
gam may  easily  be  obtained  if  the  meronry 
ia  dissolved  ont  with  dilate  nitric  acid,  in- 
stead of  being  driven  off  by  heat.  A  series 
of  meaanrements  on  a  number  of   these 
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ia  noticeable  that  the  same 

angles 

oarriud  ont  in  each  crystal,  no  matter  how 
many  brant^ea  it  may  have,  and  the  orys- 
ttl  shown  in  Fig.  2  was  selected  to  illastrate 
this  fact. 

These  crystals  are  also  cnrions  in  being 
■0  perfectly  flat.  Fig.  2  was  drawn  under 
a  power  of  300  diameters  witbont  any 
change  in  focns.  This  is  very  nnnsnal  in 
orystals  of  the  isometric  forms,  where ' 
laoes  and  angles  can  generally  be  seen  with 
a  low  power.     Under  a  still  higher  power,  [ 


Fig.  3. 

crystals  proves  them  to  belong  to  the  hex- 
agonal system,  having  in  general  the  form 
shown  in  Fig.  3.  The  average  of  forty- 
eight  measurements  of  the  prismatic  angle 
is  119°  53',  the  six  angles  of  the  moat  per- 
fect   one    found    measuring    as    follows: 
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120*' 80',  121»6'.  119^2',  119°  6',  120°  86', 
and  120°  12'.  The  angle  O  apon  1  baa  been 
approximately  determined  to  be  about  136°, 
the  rooghneas  of  the  orystalB  rendering 
exact  meaanremeut  extremely  diffionlt. 
The  pyramidal  planes  are  aometiyea  eniLrely 
wanting,  the  oiyatal  baying  only  a  baaal 
termination.  The  baae  ia  often  hollow,  in 
one  oryatal  preaenting  the  appearance 
flhown  in  Fig.  4,  the  whole  baae  being  gone. 
The  aidea  and  bottom  of  thia  depreaaion 
are  qaite  rough,  and  ahow  no  attempt  at 


Fig.  4. 

regularity.  Another  termination  ia  ahown 
in  Fig.  5,  where  part  of  the  baae  atili  re- 
mains. Fig.  3  waa  drawn  under  a  power  of 
300  diameters,  the  general  shape  being  re- 
tained, but  the  irregularities  taken  away. 
It  is  about  0.5  mm.  in  length,  and  0.06  mm. 
in  diameter.  The  gold  used  in  preparing 
these  orystala  ahould  be  pure  and  in  a  finely 
divided  condition.  I  prefer  gold  precip- 
itated from  solution  by  ferrous  aulphate, 
waahed  with  dilute  chlorohydric  acid,  and 
then  with  water,  and  dried.  Thia  aheuld 
be  treated  with  about  twelve  parta  of  mer- 
cury and  well  triturated  in  a  mortar.  The 
amalgam  muat  then  be  heated  to  about 
130°  0.,  kept  at  that  temperature  for  about 
five  minutea,  and  then  allowed  to  cool 
gradually.     After  thia  it  ahould  remain 


Fig.  6. 

at  reat  for  twelve  honra  or  more.  The 
amalgam,  which  ahould  be  quite  fluid,  ia 
now  to  be  digeated  in  nitric  acid,  firat  of 


1.2  ap.  gr.,  and  after  of  L4,  heating  very 
gently  at  the  beginning,  but  towards  the 
doae  of  the  operation  raising  it  to  boiling. 
The  maaa  left  nndiaaolved  oonaiata  of  min- 
ute oryatala  reaembling  gold  in  color,  but  a 
little  darker,  and  having  a  greeniah  tinge. 
They  are  quite  brittle,  and  break  with  a 
alight  touch.  They  contain  about  6  per 
cent  of  mercury,  which  may  be  driven  off 
without  injuring  the  oryatala,  by  heating 
them  for  a  abort  time  to  a  dull  red.  The 
maaa  will  then  take  the  color  of  pure  gc^ 
becoming  aomewhat  spongy,  and  loae  en- 
tirely ita  brittle  character.  This  prooea 
waa  patented  in  1853,  and  need  for  aome 
time  in  the  preparation  of  gold  for  filling 
teeth,  making  what  waa  called  aponge  or 
cxyatal  gold. 

The  artificial  oryatallization  of  ail  ver  frooi 
a  aolution  of  the  nitrate  by  meana  of  some 
other  metal,  notably  copper  or  mercury,  ib 
a  well  known  operation,  and  ia  often  per- 
formed as  an  interesting  experiment.  When 
done  with  mercury  under  the  microscope, 
it  forms  a  beautiful  sight,  as  has  been  well 
deacribed  in  a  former  number  of  this  jour- 
naL  In  the  Ziervogel  proceaa  for  ailver, 
the  aame  form  of  oryatallization  ia  pro- 
duced on  a  large  acale  by  immersing  copper 
platea  in  a  aolution  of  aulphate  of  ailver. 
Theae  oryatala  are  in  the  form  of  plates  or 
leayea  of  irregular  ahape,  aometimea  hav- 
ing an  arboreacent  appearance.  It  is  very 
intereating  to  vratch  their  growth  under 
the  microflcope,  and  they  are  ao  readily 
produced  that  they  are  hardly  worth  a  per- 
manent mounting.  Recently,  in  Golorado, 
I  waa  fortunate  enough  to  obtain  aome  ex- 
ceedingly intereating  artificial  ciystab  of 
ailver,  aimilar  in  form,  but  more  dirtinei 
They  were  obtained  aa  an  accidental  pro- 
duct in  the  Augustin  process,  where  chlor- 
ide of  silver  is  dissolved  in  a  solution  of 
common  salt  In  some  out  of  the  way  cor- 
nera,  where  the  aolution  had  been  sub- 
jected to  apontaneoua  evaporation,  proba- 
bly in  connection  with  organic  matter,  small 
quantitiea  of  aalt  were  found  containing 
brilliant  though  minute  cryatals  of  ailver. 
They  preaent  a  yery  beautifal  appearance 
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under  the  mioroBOope.  The  orystaUine 
forms  noiioed  are  the  same  as  in  ordinary 
native  sHver,  consisting  of  strings  of  elon- 
gated oolahedra,  and  other  isometric  forma 
They  are  often  somewhat  crusted  with  a 
yellow  sand  extremely  diffionlt  of  removaL 
Eamdtton  OoBege,  Dee.  24,  1878. 


•  •  •' 


TrichinsB  in  Pork. 

^OME  months  ago,  Oscar  C.  DeWolf, 

^    M.  D.,  Commissioner  of  Health  of  the 

city  of  Chicago,  addressed  the  following 

letter  to  two  eminent  microscopists  of  that 

city: 

Ofetob  Heai/th  Dbpabtment,  ) 
CmoAoo,  Sept.  16,  1878.      ) 

Mtssn.  H.  F,  Aiwood  and  W.  F.  BelJMd,  M.D,: 

Gbmtlbmbn — I  am  doing  what  I  can, 
-with  the  means  at  my  command,  to  detect 
and  consign  to  the  rendering  vatis  all  meats 
exposed  for  sale  or  designed  for  onr  mar- 
kets which  are  unfit  for  food.  More  than 
200,000  pounds  have  thus  been  disposed  of 
to  date,  the  present  year. 

lam  anxious  regarding  the  question  of 
trichinsd  in  pork,  because  of  the  peculiar 
difficulty  of  their  detection  by  the  unaided 
eye  of  our  inspectors.  Will  it  be  possible 
for  you  to  make  for  me  a  scientific  and  au- 
thoritatiye  examination  of  the  question 
'vhether  our  pork  supply  is  affSected  with 
this  parasite?  or,  to  what  extent?  If  an 
examination  can  be  made,  I  will  see  to  it 
that  the  material  is  on  hand  whenever 
wanted;  and  if  trichinBe  are  found,  will  you 
please  favor  me  with  a  report  covering  the 
following  points: 

To  what  extent  are  these  parasites  dan- 
gerous to  health  or  life? 

Are  trichinous  animals  generally  out  of 
health? 

Can  reliance  be  placed  upon  thorough 
flalting  or  smoking  of  meat  as  destructive 
of  trichinse? 

Are  there  any  practical  means  by  which 
our  meat  inspectors  can  detect  the  parasite 
in  a  carcass  of  meat? 

Snch  an  account  of  the  natural  history  of 
the  parasite  as  will  instruct  the  public. 

lam,  gentlemen,  very  respectfully  your 
obedient  servant, 

OsoAB  C.  DeWoi^,  M.  D., 
Commissioner  of  Health. 

^  'eply  to  this  conmiunication,  Mr.  At- 
wood  and  Dr.  Belfield  submitted  the  fol- 
lowing report: 


Oscar  a  DeWolf,  M.  D.,  CommisaUmer  of  EeaUh: 
DsAB  SzB—In  compliance  with  your  re- 
quest, we  have  made  a  series  of  careful  ex- 
aminations of  pork  with  reference  to 
trichinsB,  and  have  the  honor  to  submit  the 
following  report:  The  samples  have  been 
brought  to  us  each  day  by  Officer  Lamb,  of 
your  force,  to  whom  our  thanks  are  due  for 
his  punctuality.  He  has  procured  speci- 
mens of  pork  from  each  of  the  packing  and 
slaughtering  establishments  in  the  city,  and 
at  the  stock  yards.  In  accordance  with  our 
instructions,  he  took  from  each  hog  two 
pieces;  one  from  the  tenderloin  (psoas  mtis- 
cle),  the  other  from  the  ham.  We  have  ex- 
amined each  evening  samples  from  two  and 
sometimes  three  animals,  our  method  being 
as  follows:  Thin  longitudinal  sections  were 
cut  from  the  muscle,  and  immediately 
transferred  to  the  live-box  either  in  water, 
glycerine,  or  a  mixture  of  water,  glycer- 
ine and  acetic  acid.  They  were  then  ex- 
amined on  a  Bulloch  binocular  instrument, 
with  Bausch  &  Lomb  8-4  inch  objective 
and  A  oculars,  giving  an  amplification  of 
about  seventy-five  diameters.  Most  of  the 
sections  were  examined  by  each  of  us  in- 
dependently; hence  we  feel  reasonably  con- 
fident that  no  trichinaa  escaped  our  obser- 
vation. From  the  one  hundred  hogs  we 
examined  nineteen  hundred  and  twenty- 
seven  sections,  or  nearly  twenty  from  each 
hog. 

We  had  intended  examining  upward  of 
one  thousand  animals,  but,  on  account  of 
your  urgent  request  for  an  early  report,  and 
because  the  average  of  infected  ones  was 
so  uniform,  we  have  consented  to  give  re- 
sults arrived  at  on  the  first  hundred. 

Eight  of  the  one  hundred  hogs  were  in- 
fected, the  ninth,  twenty-fifth,  twenty- 
ninth,  fifty-third,  fifty-fourth,  sixty-third, 
seventy-sixth  and  ninetieth  hogs  containing 
trichinse.  Some  were  badly  infected,  while 
in  others  comparatively  few  parasites  were 
found.  In  all  cases  the  hams  were  appar- 
ently free  from  trichinse,  those  we  found 
being  always  contained  in  the  psoas  muscle. 
In  the  twenty-ninth  hog  we  found  the 
smallest  number,  there  being  not  more  tbaa 
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thirty-fiye   to  the  oubio   inch,  while  the 


specimen  from  the  ninetieth  hog  contained 
by  a  oarefol  estimate  not  leas  than  thirteen 
thousand  in  the  same  balk. 

In  reply  to  your  question  as  to  whether 
triohinoos  hogs  are  generally  out  of  health, 
we  would  say  that  nothing  in  our  observa- 
tions or  strcdy  would  prompt  us  to  answer 
in  the  afitenative.  It  is  the  normal  condi- 
tion of  an  animal  to  harbor  one  or  more 
varieties  of  parasites.  Van  Beneden  states, 
in  his  work  on  "Animal  Parasites  and  Mess- 
mates," speaking  of  parasites  in  general: 
**  They  are  not  more  abundant  in  delicate 
individuals  than  in  those  who  enjoy  the 
most  robust  health.  On  the  contrary,  all 
wild  animals  harbor  their  parasitical  worms, 
and  the  greater  part  of  them  have  not 
lived  long  in  captivity,  before  nematode 
andoestode  worms  completely  disappear." 
Moreover,  to  satisfy  ourselves  and  to  de- 
monstrate other  facts,  we  commenced  at  an 
early  stage  in  our  work  to  feed  trichinous 
pork  to  a  white  rat,  then  three  weeks  old. 
He  received  a  liberal  supply  of  this  pabu- 
lum from  every  sample  that  we  found  in- 
fected. The  animal  grew  rapidly  and  al- 
ways enjoyed  the  best  of  health,  his  excel- 
lent condition  being  a  subject  of  remark 
by  visitors  at  our  laboratory.  On  Nov.  17 
we  killed  the  animal,  whose  muscles  were 
found  to  be  literally  aUve  with  trichinsB, 
from  ten  to  thirteen  appearing  in  every 
field.  Every  muscle  was  infected  from  the 
tip  of  his  nose  to  the  end  of  his  tail.  This, 
we  think,  answers  your  question  in  the 
negative. 

You  ask,  "Are  there  any  practical  means 
by  which  our  meat  inspectors  can  detect 
the  parasite  in  a  carcass  of  meat?"  We 
would  reply  that  the  microscope  is  the  only 
infallible  means.  To  the  unaided  eye  the 
infected  meat  presents  np  peculiar  appear- 
ance, unless  the  parasites  be  present  in  ex- 
cessive numbers.  The  German  government 
has  for  some  years  made  a  microscopic  ex- 
amination of  pork  a  necessary  preliminary 
to  its  exposure  for  sale.  The  parasite  is 
not  destroyed  by  thorough  salting  and 
smoking,  as  is  evidenced  by  the  fact  that 


most  of  the  oases  of  trichinosis  in  the 
western  countiy  are  traceable  to  raw  smoked 
hams.    To  ascertain  whether  or  not  an  in- 


fected ham  could  be  rendered  harmless,  we 
instituted  a  series  of  experiments  in  the 
physiological  laboratory  of  Bush  Medical 
College.  As  a  result  of  these  we  found  that 
in  sulphurous  add  we  have  an  agent  which 
not  only  instantly  kills  the  worms,  bnt 
readily  permeates  the  entire'  ham,  and  is  as 
readily  expelled.  Owing  to  the  cheapness 
of  this  article,  the  addition  of  a  sufficient 
quantity  of  it  to  the  pickle  would  add  bnt  a 
trifle  to  the  expense  of  curing. 

In  view  of  the  results  of  our  investiga- 
tions,  several  important  questions  sng^^ 
themselves.  First,  why  is  the  perqpntage 
of  infected  hogs  so  much  greater  than  it 
was  eight  years  ago?  At  that  time  a  com- 
mittee  of  the  Chicago  Academy  of  Scienoes 
examined  a  large  number  of  hogs,  and 
found  but  two  per  cent  infected.  We  are 
unable  at  present  to  offer  any  satiafactoir 
solution  of  this  question.  Second,  why  is 
the  percentage  of  infected  hogs  so  much 
greater  here  than  in  Germany?  Single- 
brecht  states  (Anieitung  zur  tmtersuckung 
der  geschlackteten  achweine  auf  trichinen) 
that  of  618,236  hogs  examined  between 
October,  1866,  and  AprO,  1873,  but  70  were 
found  to  contain  trichina.  These  examin- 
ations were  made  by  government  officials  in 
the  Duchy  of  Brunswick.  We  are  nnable 
to  explain  the  greater  prevalence  of  the 
parasite  in  America,  but  are  at  present  con- 
ducting experiments  which  we  hope  may 
lead  to  a  solution  of  this  problem. 

The  third  and  practically  most  important 
query  is  this:  Since  8  per  cent  of  our  hogs 
are  trichinous,  why  are  oases  of  trichinosifl 
BO  rare?  We  would  advance  three  proposi- 
tions: First,  that  in  most  instances  the 
meat  is  previously  subjected  to  thorough 
cooking,  whereby  the  worms  are  killed. 
Second,  that  in  consequence  of  the  close 
resemblance  of  the  symptoms  of  trichinosis 
to  those  induced  by  other  causes,  notably 
typhoid  fever,  is  it  not  probable  that  in 
some  instances  it  has  been  mistaken  for 
other  complaints?    Third,  that  the  inges- 
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Hon  of  a  oertain  namber  of  living  trichinn 
IB  followed  by  no  unpleasant  resnlts.  In 
proof  of  this  we  adduce  the  case  of  the 
white  rat  above  described,  whose  carcass, 
weighing  when  dressed  one  ounce,  con- 
tained not  less  than  one  hundred  thousand 
worms.  Moreover,  in  cases  where  an  en- 
tire family  has  partaken  of  triohinous  pork, 
while  some  members  have  experienced  seri- 
ons,  perhaps  even  fatal,  illness,  others  have 
escaped  with  little  or  no  indisposition.  So 
firm  was  our  confidence  in  the  harmless- 
ness  of  a  few  trichinse  that  one  of  us  (Dr. 
Belfield)  ate^  on  Nov.  20,  a  portion  of  the 
rat  referred  to,  which  was  demonstrated 
under  the  microscope  to  contain  twelve 
Hying  trichinsa. 

At  this  date  no  unusual  symptoms  have 
reenlted  from  his  oriental  diet  That  the 
prevalence  of  trichinse  in  the  human  fam- 
ily is  more  extensive  than  is  generally  sup- 
posed is  proven  by  the  researches  of  Tur- 
ner, Wagner,  Yirchow,  and  others,  (as 
stated  by  Ziemssen).  These  observers 
found  that  from  2  to  3  per  cent  of  all  bodies 
examined,  in  which  there  was  no  suspicion 
of  the  presence  of  the  parasite,  contained 
trichinsa.  This,  too,  was  in  Europe,  where 
the  worm  is  of  less  frequent  occurrence 
than  in  this  country.  Indeed,  there  seems 
to  be  no  limit  to  the  number  of  trichinse 
that  a  man  may  sustain  with  impunity;  for 
in  numerous  instances  the  bodies  of  pa- 
tients, never  suspected  of  having  suffered 
from  trichinosis,  have  been  found,  post 
mortem,  to  contain  enormous  numbers  of 
these  worms.  Doubtless  in  these  cases 
trichinsa  were  ingested  at  several  different 
periods,  only  a  comparatively  small  num- 
ber having  been  swallowed  on  any  single 
occasion.  With  regard  to  the  natural  his- 
tory of  the  parasite,  we  would  briefly  state 
the  following  facts:  The  presence  of  the 
worm  in  the  hog  is  ascribed  by  most  au- 
thorities on  the  subject  to  infected  rats 
which  he  may  have  devoured.  This  be- 
lief we  are  not  inclined  to  accept,  though 
weaie  not  as  yet  in  possession  of  suf- 
ficient data  for  sustaining  our  theory. 
Wherever  the  parasite  originates,  it  usually 


enters  the  human  stomach  encapsulated  in 
pork. 

Its  condition  is  then  analogous  to  the 
pupa  state  of  the  insects.  The  cyst  con- 
sists of  a  connective  tissue  envelope  en- 
closing mineral  matter  which  consists  large- 
ly of  phosphate  and  carbonate  of  calcium. 
This  is  not  unlike  an  egg-shell,  except  that 
the  connective  tissue  is  external,  while  in 
the  egg  the  integument  is  internal  to  the 
calcareous  matter.  Contact  with  gastric 
juice  causes  the  disintegration  of  the  cyst» 
the  pepsin  digesting  the  connective  tissue, 
the  free  acid  decomposing  the  calcareous 
salts.  To  ascertain  the  time  required  for 
this  process,  we  procured  some  juice  from 
the  stomach  of  a  dog  by  means  of  a  gastric 
fistula.  Thin  sections  were  placed  in  a 
live  box,  covered  with  this  fluid,  and  a  tem- 
perature of  100°  maintained.  The  worms 
were  observed  to  escape  in  from  twenty  to 
forty  minutes.  These  worms  do  no  other 
harm  than  the  infliction  of  their  progeny, 
which  is  effected  within  eight  days,  each 
female  producing  a  brood  variously  esti- 
mated from  three  hundred  to  one  thousand 
two  hundred.  The  adult  parasites  are  soon 
thereafter  ejected  with  the  fteces.  The 
young  trichina  shortly  after  birth  forces 
its  way  through  the  intestinal  wall,  and 
seeks  the  vol  an  tary  muscles,  increasing  in 
size  as  it  progresses.  Oontinuing  its  course 
it  passes  between  the  muscle  fibres,  until, 
arriving  at  its  future  home,  it  pierces  its 
sheath  and  coils  itself  up  in  the  fibre. 
Then  foUow  the  phenomena  usually  oc- 
casioned by  the  presence  of  a  foreign  body. 
The  irritation  causes  multiplication  of 
nuclei,  absorption  of  the  formed  material, 
with  subsequent  fatty  and  finally  calcareous 
degeneration.  Meanwhile  the  proliferation 
of  cells  results  in  the  formation  of  a  con- 
nective tissue  envelope.  The  animal  is 
thus  enclosed  in  a  living  tomb,  which  it 
never  leaves  unless  liberated  by  the  gastric 
juice  of  another  animaL  In  this  condition 
it  remains  unchanged  for  an  indefinite 
time,  stated  by  certain  authorities  to  be 
sometimes  as  much  as  twenty  years. 

la  concluding  our  report,  it  may  not  be 


10 


THE  AMERICAN 


amiaa  to  emphasize  the  neoeeaitj  of  thor- 
ough oooking  of  pork  as  a  preparation  for 
the  table,  sinoe  the  parasite  is  killed  at  a 
temperature  far  below  that  of  boiling 
water.  It  is  far  from  our  intent  and  desire 
to  be  classed  among  the  alarmists^  as  is  eyi- 
denced  by  the  statement  of  our  belief  in 
the  comparatiTe  harmlessness  of  the  para- 
site, an  opinion  at  Tarianoe  with  that 
usually  expressed  by  previous  writers  on 
the  subject.  These  investigations  have 
been  conducted  in  a  truly  scientific  spirit, 
and  we  state  our  results  as  they  actually 
occurred. 

The  secular  press  of  this  as  well  as  other 
cities  is  prone  to  publish  sensational  arti- 
cles emanating  from  pseudo*Bcientists  on 
adulterations  of  food,  state  of  the  drinking 
water,  and  other  subjects  of  an  allied  nature. 
This  is  to  be  sincerely  deplored,  for  in  the 
minds  of  thinking  men  it  leads  to  distrust 
of  the  motives  governing  such  investiga- 
tions, and  to  the  non-thinkers  it  does  no 
possible  good,  but,  on  the  contrary,  leads 
them  to  conjure  up  in  their  minds  images  of 
most  terrible  creatures  in  and  on  our  every- 
day articles  of  food.  It  gives  us  pleasure 
to  find  that  the  results  of  ouf  work  will 
tend  to  diminish  rather  than  increase  the 
already  exaggerated  distrust  popularly  en- 
tertained for  an  article  of  diet  so  staple, 
and  one  that  occupies  so  important  a  posi- 
tion in  the  commerce  of  our  great  city,  as 
pork.  We  have  the  honor  to  remain  very 
respectfully  yours, 

H.  F.  Atwood, 

Wm.  T.  Belfieij>,  M.  D. 
Chicago,  Dec  15,  1878. 


»  •  • 


The  Microscope  in  Medical  Jurisprudence. 

A  Pftper  read  by  President  H.  0.  Hyde  before  the 
San  FranciBoo  Microscopioal  Society,  Kov.  21, 
1878. 

rilHE  use  of  the  microscope  in  medical 
-^  jurisprudence  has  been  mainly  con- 
fined to  the  determination  of  the  kind  of 
blood  in  blood  stains,  supposed  to  have 
resulted  from  the  commission  of  crime — 
usually  murder,  though  there  is  another 
class  of   cases  involving  crimes  quite  as 


heinous,  which  I  shall  mention  later,  where 
the  microscope  is  frequently  a  determining 
agent. 

The  existence  of  blood  is  as  easily  ascer- 
tained by  the  microscope  as  the  details  of  a 
distant  landscape  are  made  out  by  the  tele- 
scope, or  as  a  mass  of  nebulous  light  is  re- 
solved into  separate  and  distinct  points  of 
light  by  the  same  instrument. 

But  this  fact  alone  is  not  always  of 
enough  significance  to  determine  the  guilt 
of  the  accused,  for  the  mere  presence  of 
blood  may  arise  from  other  causes  than  the 
crime  with  which  he  stands  charged.  It 
may  be  the  blood  of  some  of  the  domestic 
animals,  and  is  commonly  alleged  to  be 
such — as  of  the  ox,  dog,  pig,  rabbit,  or 
some  of  the  domestic  birds. 

It  is  here  that  the  best  poweie  of  the 
microscope,  and  the  highest  dull  of  the  ob- 
server, are  brought  into  play  to  determine 
the  truth  or  falsehood  of  sudi  a  deolaratioii, 
and  oftentimes  to  complete  the  only  want- 
ing link  in  a  chain  of  evidence  that  con- 
signs a  human  being  to  an  ignominiona 
death — ^the  extreme  penalty  of  the  law. 

It  has  been  popularly  supposed,  and  very 
generally  believed,  that  the  blood  of  each 
species  of  the  animal  kingdom  presented 
marked  and  distinctive  oharaoteristics, 
which  would  enable  microsoopists  to  dis- 
tinguish them  as  easily  as  a  naturalist 
would  distinguish  species. 

But  such  is  not  the  case.  There  are,  it  is 
true,  great  differences  between  the  blood  of 
the  mammalia  and  that  of  the  reptilia,  and 
of  birds  and  fishes,  and  there  are  also  some 
marked  differences  in  the  bloods  of  the 
mammalia.  But,  in  general,  the  only  dif- 
ference among  members  of  the  same  order 
is  in  the  average  size  of  the  corpuscle. 

It  is  apparent  that  this  difference  in  size 
is  liable  to  be  affected  by  the  expansion  or 
contraction  of  the  corpuscles  in  the  act  of 
drying,  and  it  is  rarely  under  any  other 
conditions  than  the  dried  clot  or  stain  tbAt 
the  microscopist  is  called  upon  to  make  the 
examination. 

In  consequence  of  this  difficult,  many 
able  microscopists,  who  have  specially  in- 
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yefltigated  the  sabjeot,  have  entertained 
serioiu  donbts  as  to  the  possibility  of  dis- 
tinguishing the  blood  of  man  from  that  of 
other  mammalia,  and  how  far,  aa  Prof.  Yir- 
chov,  of  Berlin,  has  obserred,  "  any  mioro- 
Boopist  may  hold  himself  justified  in  putting 
in  question  a  man's  life  on  the  uncertain 
calculation  of  a  blood  corpuscle's  ratio  of 
contraction  by  drying." 

Bat  the  elaborate  researches  of  Prof. 
Ckdliver  and  Oarl  Schmidt,  to  determine 
the  relative  size  of  the  blood  corpuscle  in 
different  species  of  ammals,  have  now  given 
data  so  frequently  verified,  that  the  exam- 
ination of  blood  stains  by  the  microscope 
has  become  one  of  the  most  reliable 
methods  yet  suggested  for  the  discovery  of 
crinvain  oases  where  the  presence  of  the 
blood  of  the  victim  is  an  important  item  of 
evidence. 

They  have  ascertained  and  established 
the  fact,  abundantly  verified  by  other  ob- 
Bcrvers,  that  the  blood  corpuscles  of  num, 
the  ox,  sheep,  dog,  pig,  rabbit,  and  several 
other  animals,  may  be  absolutely  distin- 
guished from  each  other  through  difierenoes 
in  average  size,  ascertained  by  micrometrio 
measurement;  and  while  these  differences 
may  be  minute,  they  are  constant  in  each 
species,  and  so  marked  under  the  use  of 
high  powers,  that  it  is  hardly  possible  for  a 
skilled  observer  to  mistake  one  for  another. 
Indeed,  as  Dr.  Bichardson,  of  Philadelphia, 
an  extremely  able  and  conscientious  worker 
in  this  direction,  has  happily  expressed  it, 
these  blood  corpuscles  may  be  compared 
to  the  different  sizes  of  shot,  and  **  it  is  ob- 
vious that  the  shot  dealer  in  the  one  case, 
or  a  skilful  microscopist  in  the  other,  would 
more  quickly  and  surely  distinguish  two 
analogous  sizes  of  red  blood  corpuscles  or 
of  leaden  globules  from  each  other  than 
could  an  inexperienced  person  in  either 
occupation.  So  that  whilst  we  might  be  in 
donbt  whether  the  shot  dissected  out  of  a 
hody  was  a  No.  1  or  No.  2,  we  could  have 
no  hesitation,  after  measuring  it  with  a 
gauge,  in  declaring  it  to  be  too  large  for  a 
Ho.  6  and  too  small  for  a  No.  B,  precisely 
as  the  oorpuscles  of  man's  blood  might  be 


confounded  with  those  of  a  monkey's,  but 
on  measurement  are  seen  at  once  to  be  too 
large  for  those  of  an  ox  or  sheep." 
To  quote  still  further  from  Dr.  B. : 
'*It  must  be  remembered,  too,  that  whilst 
the  relative  differences  between  oorpuscles 
of  human,  ox  and  sheep's  blood  remain  the 
same,  the  absolute  difference  becomes  more 
perceptible  in  proportion  as  the  discs  are 
magnified  by  high  powers,  so  that  when 
one  corpuscle  appears  9.8  of  an  inch  across, 
and  another  5-8  of  an  inch  across,  one  can 
hardly  be  mistaken  for  the  other,  any  more 
than  a  12-inch  shell  can  be  mistaken  for  a 
6-inch  shell,  even  by  a  very  careless  per- 


son. 
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Ordinarily,  in  criminal  cases,  the  micro- 
scopist is  called  upon  to  determine,  not 
whether  a  particular  specimen  is  human  as 
distinguished  from  all  other  kinds  of  blood, 
but  to  discriminate  simply  between  the 
blood  corpuscles  of  a  man  and  an  ox,  a  man 
and  a  horse,  or  a  man  and  a  sheep,  and  so 
establish  or  disprove  the  defendant's  "story 
as  to  how  his  clothing  or  other  articles  be- 
came stained  with  blood. " 

The  ascertained  sizes  of  some  of  the 
blood  corpuscles  are  as  follows,  approxi* 
mately: 

Han 1-8200  of  an  inoh. 

Dog 1-3626 

Ox 1-4260 

Pig 1-4230 

Bed  deer 1-4320 

Oat 1-4400 

Hone 1-4600 

Sheep 1-5800 

Goat 1-6860 

It  will  be  observed  that  while  the  blood 
corpuscles  of  some  of  the  lower  animals 
closely  approximate  each  other  in  size,  they 
are  yet  so  much  smaller  than  those  of  man 
as  not  to  be  at  all  liable  to  be  mistaken  for 
those  of  the  latter. 

This  fact  fully  answers  the  objections  of 
those  who  agree  with  Yirchow  that  a  man's 
life  should  not  be  put  in  question  ''on  the 
uncertain  calculation  of  a  blood  corpuscle's 
ratio  of  contraction  by  drying,"  because  if 
the  blood  in  question  is  that  of  a  human 
being,  the  contraction  of  its  oorpuscles 
would  only  render  it  more  liable  to  be  taken 
for  ox's  blood,  and  so  diminish  the  weight 
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of  testimony  against  the  prifloner,  while 
all  the  other  blood  corposclefl  enumerated, 
being  originally  smaller  than  the  human, 
could  not  possibly  undergo  any  change 
that  would  make  them  nearer  resemble  the 
human.  The  ohanoes  of  error  (if  error 
occurs)  are,  therefore,  all  in  favor  of  the 
accused. 

As  an  illustration  of  the  accuracy  of 
these  micrometrio  measurements.  Dr.  Bich- 
ardflon,  with  a  Bamsden's  eobweb  micro- 
meter, measured  a  series  of  discs  which  had 
been  previously  measured  under  several 
dififerent  objectives  and  forms  of  apparatus, 
aid  computed  the  average  to  be  1-3266,  as 
against  1-3236,  the  average  of  the  former 
measurement — ^the  total  deviation  from  the 
true  size  being  only  1-352,292  of  an  inch; 
the  results  being  those  of  an  independent 
observer,  seeing  the  objects  for  the  first 
time,  and  determining  their  magnitude 
under  a  magnifying  power  and  measuring 
apparatus  entirely  different  from  those  of 
the  former  observer.  Well  may  the  mioro- 
ecope  be  called  an  instrument  of  precision. 

It  has  been  boaatfully,  but  truly,  of 
course,  claimed  of  the  spectroscope,  that  it 
will  detect  the  presence  of  blood  to  the  ex- 
tent of  the  thousandth  part  of  a  grain  only. 
The  microscope,  in  the  hands  of  Dr.  Bich- 
ardson,  and  with  the  aid  of  the  very  deli- 
cate balance  used  at  the  United  States 
Mint  at  Philadelphia,  has  far  exceeded  that, 
for  he  has  obtained  a  quantity  of  blood 
weighing  in  round  numbers  the  1-12,000  of 
a  troy  grain,  and  this  infinitesimal  quantity, 
moistened  under  the  1-25  objective,  showed 
many  hundred  well  defined  blood  corpus- 
cles, ten  of  whicb,  measured  with  his  mi- 
crometer, averaged  1-3494  of  an  inch  in 
diameter,  and  "could  therefore,"  as  he  ex- 
presses it,  '*  by  this  criterion  of  superior  size 
alone,  be  diagnosticated  from  the  corpuscles 
of  an  ox,  sheep  or  pig,  with  the  same  feel- 
ing of  certainty  with  which  any  surgeon 
could  testify  that  a  perforation  of  the  skuU, 
only  half  an  inch  across,  could  not  possibly 
have  been  made  by  a  bullet  measuring  an 
inch  in  diameter,  difference  enough  to  be 
designated  with  some  detail." 


Dr.  Piper,  of  Chicago,  has  devoted  a 
great  deal  of  research  to  this  subject,  and 
has  verified  the  observations  of  Schmidt  bj 
a  novel  system  of  measurement,  capable  of 
great  accuracy  in  the  hands  of  a  skilful  and 
careful  observer,  under  eertain  conditions. 

He  prepares  on  a  piece  of  paper  a  figoie 
having  rectangular  ndesy  a  parallelogiam 
or  square,  according  to  the  number  and 
arrangement  of  blood  eorpusoles  he  mav 
draw  within  the  lines.  Then  with  the 
camera  lucida  he  draws  the  outline  of  a  cor- 
puscle in  the  comer  of  the  figure,  and  pro- 
ceeds to  draw  the  images  of  other  corpus- 
des  in  rows  until  the  figure  is  completed. 

By  this  plan  it  can  readily  be  Been  how 
the  different  corpuscles  compare  in  size, 
and  figures  can  be  nutde  containing  onlj 
the  smaller  and  larger  sizes,  respeotivelj, 
for  the  purpose  of  making  complete  tests 
of  the  average  dimensions. 

When  completed,  the  rows  in  the  figures 
are  measured  in  two  directions  with  an  ordi- 
nary rule,  very  accurately,  of  course.  The 
sum  of  the  measurements  of  each  row  in 
two  directions,  made  with  an  ordinary  ralei 
is  divided  by  double  the  number  of  corpos- 
des  contained  in  the  figure.  This  gives 
the  average  apparent  size  of  the  magnified 
corpuscle,  and  this  divided  by  the  magnify- 
ing power,  gives  the  actual  average  diame- 
ter of  each  corpuscle. 

Several  tables  can  be  made,  each  contain- 
ing fifty  or  more  corpuscles,  and  a  still 
closer  average  obtained. 

These  results  may  further  be  verified  bj 
micrometric  examination  in  the  field  of  the 
microscope  itself,  as  in  Dr.  B*s  plan. 

Each  of  these  methods  has  its  diffienltie8» 
however,  as  well  as  ita  advantages. 

In  the  former  the  well-known  faetor  of 
error  in  the  micrometrio  scale  is  avoided, 
while  the  ascertainment  of  the  precise  mag- 
nifying power  used  under  the  oonstantlj 
varying  conditions  of  focus  and  adjuBtment 
for  cover,  is  a  matter  of  considerable  diffi- 
culty, although  by  a  series  of  independent  in- 
vesiigations,  tables  can  be  prepared  to  show 
accurately  the  magnifying  power  of  a  par- 
ticular glass  at  a  given  point  of  adjustment 
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While  in  the  latter  method  the  diffionlty 
llesia  determining  the  aconraoy  of  the  mi- 
crometrio  rolings,  the  fact  being  well  known 
that  there  is  so  wide  a  variation  among 
glasB  ruled  micrometers  that  they  are  rarely 
to  be  trosted  for  aooorate  measurement 
irithont  being  proved  in  many  ways,  at  a 
large  expenditure  of  time  and  labor.  This 
Jifficulty  may,  however,  be  in  the  main 
overcome  by  the  nse  of  high  powers  and 
Bamsden's  cobweb  micrometer. 

As  I  stated  at  the  ontset,  the  examination 
of  blood  stains  is  the  principal  use  of  the 
microscope  in  medical  jurispmdenoe;  bat  it 
has  been  used  in  other  ways,  with  quite  as 
much  success,  in  the  detection  of  crime. 
Some  of  these  may  be  best  illustrated  by  a 
statement  of  actual  cases. 

Some  years  ago  there  was  a  case  of  child- 
marder  in  France.  The  child  had  been 
killed  by  cutting  its  throat,  and  a  knife 
supposed  to  have  been  used  in  the  com- 
mission of  the  deed,  was  found  in  the  pos- 
session of  the  accused.  A  careful  examina- 
tion showed  what  were  believed  to  be  blood 
stains,  in  a  crevice  between  the  blade  and 
handle,  which  had  been  overlooked  in  the 
cleansing  process  which  the  knife  had  gone 
through,  and  the  substance  wss  submitted 
to  an  able  microsoopist,  who,  after  a  thor- 
ough investigation,  declared  that  the  sub- 
stance was  human  blood;  that  it  was  blood 
from  the  region  of  the  throat — ^this  fact  de- 
termined by  the  presence  of  the  epithelial 
scales  peculiar  to  the  fauces,  and,  further- 
more, there  he  found  fragments  of  rabbit 
far.  This  array  of  facts  was  conclusive  of 
the  use  of  that  knife  in  cutting  the  throat 
of  the  murdered  child — ^the  additional  cir- 
comstanoe  being  elicited  that  at  the  time  of 
the  killing,  the  child  had  a  rabbit-fur  tip- 
pet about  its  neck.  Oonfronted  with  these 
discoveries,  the  prisoner  confessed  her  guilt 
(this  unnatural  monster  was  a  woman),  and 
was  executed. 

Another  case,  which  I  have  met  some- 
where in  my  reading,  but  cannot  now  recall 
all  the  facts,  was  where  the  accused  at- 
tempted to  prove  an  alibi,  and  would  have 
been  successful,  but  for  the  fact  that  his 


boots  were  covered  with  a  whitish  mud,  and 
it  occurred  to  the  authorities  to  have  this 
examined  by  a  competent  microsoopist. 
The  examination  showed  that  the  whitish 
mud  was  diatomaoeous  earth,  and  absolutely 
identical  in  its  contained  forms  with  a  de- 
posit close  to  the  spot  where  the  crime  had 
been  committed.  This  conclusively  dis- 
proved the  alibi;  at  least,  so  far  as  the 
boots  were  concerned.  The  general  result 
of  the  case  I  have  forgotten. 

There  are  other  uses  to  which  the  micro- 
scope has  been  applied  in  legal  cases,  and 
these  will  form  the  subject   of  a   future 

paper. 

.-«-• 

Notes  on  Diatomaceas  from  Santa  Mon- 
ica, California. 

A  Paper  by  Mr.  Chas.  Siodder.  Bead  before  the  San 
Franoisoo  Miorosoopical  Society,  Dec.  5, 1878. 

r  HAVE  received  from  Mr.  G.  L.  Peti- 
^  colas  some  slides  (labeled,  Santa  Mon- 
ica, GaL,)  so  remarkable  that  I  am  desirous 
to  learn  the  geographical  and  geological 
position  of  the  deposit  from  which  the 
material  was  obtained.  It  is  remarkable 
for  its  great  resemblance  to  the  noted  Bar- 
badoes  deposit,  containing  large  numbers 
and  great  variety  of  both  diatoms  and  poly- 
oistinsB,  remarkable  also  for  containing 
numbers  of  very  rare  forms  of  diatoms, 
first  published  by  Dr.  B.  K,  Greville  (in 
Quarterly  Journal  of  Microscopical  Science^ 
or  "Proceedings  London  Microscopical 
Society,")  from  "Barbadoes Earth, "•'Mon- 
terey,'* and  ''Galifomia;*'  one  rare  species, 
« Moron,  Spain;"  one  by  Ehrenberg,  from 
Greece,  and  three  species  of  Dr.  William 
Gregory's  "Diatoms  of  the  Glyde;"  thus 
bringing  together  in  one  deposit  species 
originally  found  in  localities  so  widely 
apart  both  in  space  and  time,  and  this 
without  noticing  those  more  common 
forms  that  seem  to  be  universally  dis- 
tributed. 

The  following  list  includes  some  of  the 
rarest  species  and  genera  known,  many  of 
them  of  great  beauty: 

Cocconeia  splendida,   C,  major,    C,  pseudo- 
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marginaia,  Gregory;  '*  Diatoms  of  the 
Clyde,"  all  recent. 

Cocconeis  parmvia,  Bailey  et  Harvey, 
Wilkee'  Expedition. 

Cephyria  gigavUea,  Grev.  Monterey,  1866. 

Some  specimens  deserre  Greville*s  speci> 
fie  name,  but  some  are  not  more  than  half 
the  length  of  others.  There  is  no  doubt 
about  the  specific  identity  with  Greville's 
figure,  but  he  evidently  missed  one  charac- 
ter: the  co%tae  are  closely  and  minutely 
punctate.  My  friend.  Dr.  A.  M.  Edwards, 
was,  I  believe,  an  original  discoverer  of  this 
genus,  but  Greville  anticipated  him  in 
publication.  I  have  one  example  of  an- 
other species  that  I  cannot  identify.  It  is 
finely  costate,  but  more  specimens  are 
needed  to  make  out  a  specific  description. 

TrioeraHum  Articum,  3,  4  and  6  sidas — 
Tri.  and  Amphitetras  Wilkesii,  B.  and  H. 

T,  ttimidum,  Orev.,  ''Barbadoes."  A 
very  peculiar  and  striking  form.  The 
specimen  differs  from  Greville's  by  only 
more  acute  angles. 

T,  ,   n.   s.      A  large,  conspicuous 

form,  belonging  to  the  71 /avt^  group;  but, 
instead  of  regular  hexagonal  cellulation, 
this  has  irregular  polygonal  cellulation,  4, 
5  and  6  sides;  instead  of  the  minute  dots  in 
the  cellule  of  T./avus,  one  dot  only.  The 
cellulation  is  nearest  to  T,  Thwaitesianum, 
Grev.;but  all  the  other  characters  differ, 
sides  convex,  pseudo*nodules  (processes) 
blank  and  conspicuous,  margins  opaque; 
the  entire  aspect  different  from  T,  favus. 

Navictda  praetexta.  Eh.  "  Eocene  Marl,** 
Greece,  and  in  the  Clyde. 

Navicula  lyra^  Eh.,  widely  distributed. 

Eupodiscus  occulatus,  Grev.,  "Monterey," 
rare. 

Aidiscus  nacemosuSf  Balf,  "Barbadoes," 
rare. 

Amphitetras  degans,  Grev.,  "Monterey," 
rare.   . 

Aulacodiscus  Oregonus,  H.  and  B. 

A,  injlaius,  Grev.,  "Barbadoes,"  rare. 

OmphalopeltaMoronensi8,GTeY,t  "Moron, 
Spain."  This  exquisitely  marked  form  is 
identical  with  Greville's  figure.  It  may  be 
the  same  as  Ehrenberg's  0.  veriscotor^  but  I 


cannot  decide  from  the  description.  It  i% 
not  abundant,  but  there  have  been  a  good 
many  found. 

AsterompJialus,  or  Asterokanpra — ^a  plen- 
tiful form  on  these  slides.  It  is  identical 
with  Greville's  Asterolampra  variabilis, 
"Monterey;"  but  every  example  has  the 
distinctive  character  of  Asterolampra.  A 
few  other  species  of  Asteromphalus  were 
seen,  but  lost  before  the  specific  characters 
were  studied. 

Stictodisciis  CaH/omicus,  Grev.,  "Mon- 
terey," and,  perhaps,  one  or  more  other 
species.  In  connection  with  this,  I  have 
found  discs  with  the  "  puncta  "  of  Sticto- 
discusonly;  other  discs  with  the  "plicate 
rays"  only.  I  think  these  both  are  the 
separated  plates  of  the  valves  of  Sticiodis- 
cus.  It  is  a  good  question  for  the  Pacific 
diatomists  to  investigate. 

EiUilaria  elliptica^  Grev.,  "Barbadoes,** 
22. -^»i ton,  Grev,,  "Monterey."  Two  spe- 
cies of  a  very  curious  and  remarkable 
genus.  My  friend,  B.  C.  Green,  of 
Boston,  was  an  original  discoverer  of  K 
epgilan,  but  Greville  anticipated  him  in  pub- 
lication. 

A  common  form  in  these  slides  is  a  mere 
disc,  unlike  any  diatom  in  my  experience. 
I  propose  to  call  it  provisionally: 

Discus  (a  plate)  no  v.  gen.,  C.  S.  It  is  a 
simple  disc.,  translucent  like  porcelain, 
with  no  dqts,  puncta  or  stria,  or  other 
marks  common  to  diatoms. 

D.  porcelaineous,  n.  s.;  characters  thoee 
of  the  genus,  with  a  ridge  sub-marginal, 
giving  it  the  look  of  a  dinner  plate;  other 
examples  have  a  curved  ridge  in  some  (not 
constant)  part  of  the  disc. 

OrammatopTiora ?    There  is  a  very 

large  Grammatophora,  with  delicate  puncta 
in  decussating  lines. 

Arachnoidiscus  Ehrenbergii,  abundant, 
and  many  examples  in  different  conditions, 
presenting  the  characters  of  A.  Indicus  and 
A,  Ntooharicus,  Eh.  These  variations  I 
believe  to  be  not  organic,  but  differences 
caused  by  the  chemicals  used  in  preparing 
the  material,  or  by  decomposition  or  decay 
while  in  the  fossil  condition.    It  seems  to 
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be  questionable  whether   there   is   really 
more  than  one  species  of  this  genns. 

I  have  noticed  in  this  paper  the  rarer 
forms,  omitting  the  great  variety  of  Poly- 
cistinsB,  Oosoinodisci,  Aotinocycli,  Aotinop- 
tyohi,  etc. 

I  have  one  slide  from  Mr.  Peticolas  with 
the  same  label,  and  a  parcel  of  material 
marked  also  Santa  Monica,  containing  none 
of  these  rare  forms,  but  distinguished  by 
the  variety  of  Polycistinfe,  the  absence  of 
Arachnoidiscus,  and  the  presence  of  Euodia 
gihba,  Bailey,  but  with  Ooscinodiscus  and 
other  disc  forms.  Mr.  Peticolas  informs  us 
that  the  material  in  question  was  sent  to 
him  by  Mr.  Xinne,  and  that  he  has  three 
other  materials  labeled  Santa  Monica  with- 
ont  this  peculiar  combination  of  species. 
This  being  the  case,  it  is  a  matter  of  inter- 
est to  all  diatomists  and  geologists  to  ascer- 
t&in  if  there  are  more  than  one  diatomaceous 
deposit  in  Santa  Monica.  Is  this  peculiar 
material  a  separate  deposit,  or  one  layer  or 
stratum  in  the  same  deposit  from  which  the 
other  specimens  were  obtained  ?  If  so,  in 
which  part  of  the  bed?  What  is  the  geo- 
logical position,  Miocene,  Eocene,  or  Plio- 
cene Tertiary  ?  or  Cretaceous?  All  this  is 
of  scientific  interest,  and  it  is  a  matter  of 
special  interest  to  the  diatomists  that  the 
exact  locality  should  not  be  lost  sight  of, 
that  a  supply  may  be  kept  up  of  these  very 
interesting  things. 

I  cannot  conclude  this  note  without  ex- 
pressing my  obligation  to  the  work  of  my 
friend,  F.  ELabirshaw,  in  his  catalogue  of 
the  DiatomacesB.  Having  with  great  labor 
brought  together  the  names  of  all  pub- 
Hshed  diatoms  and  reference  to  the  publi- 
cation, he  has  saved  to  the  student  a  vast 
amount  of  labor  that  would  be  needed  to 
search  for  authorities,  and  thus  has  laid  all 
diatomists  under  obligations  to  him. 

OHABIiES  SxODDSa 

Bo8t<m,  Nov,  9,  1878. 


•  ♦  • 


—  Edmond  About  says  that  an  election 
to  the  once  famous  French  Academy  is  no 
longer  ooveted  by  any  writer  or  author  of 
eminence  in  France. 


Microscopic  Soirees— An  Improved  Meth- 
od  of  Exhibiting  Objects. 

BT   GEO.    X;    RLL,    BUTFALO,   N.  T. 

rpHE  scientists  who  were  so  fortunate  as 
-^  to  attend  the  Microscopical  Oong^ess 
at  Indianapolis,  will  agreeably  remember 
the  soiree  held  in  the  Court  House,  In  the 
number  and  character  of  the  audience,  no 
exception  could  be  taken,  the  fairest  of  the 
fair  people  of  Indianapolis  being  present  in 
force.  Owing,  however,  to  the  microscopes 
being  ranged  side  by  side  on  long  tables,  in 
the  customary  manner,  many  -ot  the  audi- 
ence could  not  obtain  (in  the  crowd)  a 
satisfactory  view  and  knowledge  of  all  of 
the  interesting  and  valuable  objects  ex- 
hibited. 

These  remarks  will  justly  apply  to  the 
great  majority  of  entertainments,  in  which 
the  microscopes  are  the  only  resourcea 
applied  to  the  exhibition  of  objects;  and  I 
refer  to  the  Indianapolis  soiree  as  among 
the  best  representatives  of  this  class  of  en- 
t-ertainments. 

I  am  of  the  opinion  that  they  can  be  con- 
siderably improved,  so  as  to  be  more  ap- 
preciated by  the  visitors  and  exhibitors, 
and  be  more  beneficial  scientifically 

The  plan  I  propose  may,  at  first  thought,, 
be  considered  impracticable.  I  do  not  sug- 
gest it,  however,  without  having  had  suf- 
ficient experience  to  feel  assured  that  it  can 
be  carried  out  successfully.  The  question 
of  detail  would  have  to  be  left  to  the  cir- 
cumstances surrounding  each  case,  and 
therefore  my  remarks  are  quite  general. 
It  must  not  be  inferred  from  this  article 
that  I  am  a  strong  advocate  of  these  enter- 
tainments, but  as  long  as  we  use  micro- 
scopes, we  will  have  them,  and  any  move 
to  improve  the  present  method  is  worthy 
of  consideration. 

My  proposition  is  to  have  each  micro- 
scopist  furnished  with  a  revolving  table  of 
ordinary  size,  say  three  and  a  half  feet  in 
diameter,  upon  which  his  microscope  and 
lamp  are  to  be  placed.  In  a  large  assem- 
blage, allot  him  a  certain  number  of  classi- 
fied objects,  from  six  to  ten.    In  a  small 
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one,  sach  namber  as  he  may  ohooee,  so  •« 
to  give  the  guests  an  opportunity  to  observe 
all  the  objects  exhibited  during  the  eyen- 
ing. 

From  six  to  eight  persons  can  seat  them- 
selves comfortably  around  each  table,  and 
after  having  viewed  and  been  made  ao- 
-quainted  with  the  nature  and  peculiarities 
of  the  objects  allotted  to  the  individual  in 
oharge  of  it,  they  can  remove  to  another 
table,  and  allow  others  to  take  their  places. 
In  this  manner  a  great  many  objects  can  be 
exhibited  in  a  short  time,  and  with  less  in- 
convenience in  a  crowded  assemblage  than 
many  might  imagine.  This  was  satisfac- 
torily demonstrated  at  an  entertainment 
lately  given  in  this  city  (Buffalo),  where 
the  plan  was  carried  out  at  my  suggestion. 

In  a  large  soiree,  where  arrangements  can 
"be  perfected  in  advance,  I  deem  it  impera- 
tive that  no  more  than  the  classified  list  of 
objects  predetermined  upon  be  exhibited 
at  each  table.  The  moment  this  rule  is 
overstepped,  confusion  begins,  and  at  dif- 
ferent tables  the  same  objects  may  be  ex- 
hibited over  and  over  again,  and  consider- 
able time  be  thus  wasted. 

For  the  information  of  the  guests,  it 
might  prove  desirable  to  number  the  tables, 
And  have  placed  at  different  points  in  the 
hall  placards  annoimcing  the  objects  exhib- 
ited at  each  table,  or  this  information  could 
be  conveyed  by  a  printed  circular  or  card, 
which  could  be  retained  as  a  souvenir  of  the 
occasion. 

A  hall  not  furnished  with  stationary 
seats,  as  was  a  portion  of  the  court  room  at 
Indianapolis,  would  be  indispensible  in  an 
entertainment  conducted  on  this  plan. 

The  question  of  procuring  revolving 
tables  is  the  great  objection  which  might 
be  urged  against  this  method.  But  we  will 
look  into  it,  and  soon  find  that  it  is  not 
insurmountable.  In  my  opinion  every  mi- 
croscopist  should  have  such  a  table.  The 
expense  of  changing  circular  or  octagonal 
centre  tables,  which  are  in  most  every 
house,  into  revolving  tables,  need  not  be 
great.  One  or  two  dollars  will  do  it;  fur- 
nish model  and  casting,  and  the  attachment 


to  the  table  is  a  matter  of  few  minutes. 
The  expense  of  changing  my  own  table, 
which  is  firm  enough  for  all  reasonable  pur- 
poses, was  less  than  two  dollars,  and  it  has 
repaid  me  many  times  over. 

In  cities  where  microscopic  societies  hold 
annual  reunions,  a  little  effort  to  secure 
such  tables  (a  smidl  number  being  better 
than  none)  would  render  these  gatherings 
much  more  profitable  in  everj  respeoi 

As  compared  with  the  oustomazy  method 
of  exhibiting  objects,  there  are  many  rea- 
sons favoring  the  revolving  table  plan,  a 
few  of  which  may  be  stated  as  f<^owB: 

1.  The  more  satisfactory  exhibition  of 
all  classes  of  objects  (excepting  the  most 
difficult  tests),  as  the  uncertainty  of  im- 
proper illumination,  focaUzation  and  move- 
ment of  objects  on  the  stage  of  the  micro- 
scope, is  reduced  to  a  minimum,  owing  to 
the  manipulator  having  the  instrument  at 
aU  times  under  his  immediate  controL 

2.  The  more  favorable  opportunity  of 
describing  the  nature  of  the  objects  exhib- 
ited, and  the  principles  and  mechanism  of 
the  microscope. 

3.  The  greater  appreciation  of  the  ex- 
hibition on  the  part  of  the  guests,  who  can 
observe  without  being  subjected  to  the  cus- 
tomary bodily  fatigue,  the  squeezing  and 
pushing,  necessarily  accompanying  the  sta- 
tionary table  plan,  in  a  crowded  assemblage 
This  applies  alike  to  the  exhibitors. 

The  combined  results  being  more  favor- 
able to  the  ''Popularization  of  Science," 
and  the  enlistment  of  many  in  its  ranks, 
some  of  whom  may  probably  advance  to  the 
higher  grades.  The  possibility  of  such 
results  may  be  considered  as  a  good  argc- 
ment  in  favor  of  the  promotion  of  science 
through  the  agency  of  the  microscopic 
soiree. 


—  A  subterranean  forest  of  oaks  has  been 
discovered  in  (Germany,  in  a  valley  watered 
by  the  river  Fulda.  Dr.  Maesta^  a  govern- 
ment geologist,  who  made  the  diaooverr 
during  an  official  exploration,  pronounces 
the  trees  to  be  of  enormous  size,  and  to  date 
back  in  their  origin  to  a  remote  period. 
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A  New  Form  of  Collecting  Cane. 

ITR.  AliBERT  SMTTH,  of  London, 
•^-^  sends  ns  a  sketch  of  a  new  form  of 
colleoting  oane,  which  we  repiodnoe  for  the 
benefit  of  oar  readers.  It  consists  of  a 
bamboo  oane,  A,  through  which  is  passed 
an  india-rubber  tube.  To  the  upper  end  of 
tkistubeis  attached  an  india-rubber  boll, 
D,  and  to  the  lower  end  a  glass  tube,  G. 
6j  compressing  the  ball,  D,  the  air  is  forced 
oat  of  the  rubber  tube  and  the  glass  tube; 
the  glass  tube  is  then  placed  at  the  point 
from  which  it  is  desired  to  take  a  dip,  and 


indispensables.  Of  course,  if  more  money 
can  be  spared,  it  is  of  great  advantage  ta 
have  a  binocular  microscope  and  a  varietjr 
of  powers  ranging  from  a  three  or  four  inch 
upwards.  A  Webster  condenser  will,  per- 
haps, be  found  the  best  dark  ground  illum- 
inator up  to  the  half -inch;  but  for  higher 
powers  a  paraboloid  will  be  necessary. 

We  are  now  ready  to  start  upon  our  first 
expedition.  Let  us  assume  that  having 
done  so,  we  halt  at  the  first  permanent  pond 
in  our  way.  Perhaps  it  is  one  in  an  open 
field— exposed  to  all  winds  and  weathers — 
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the  pressure  on  the  rubber  ball  removed. 
The  liquid,  of  course,  rushes  in  and  may 
be  lifted  up. 


•  •  • 


Microscopic  Pond  Life. 

Paper  read  before  the  North  Staffordshire  (Eng.) 
NataraHstB'  Field  Olnb,  by  Mr.  T.  8.  WiUdns. 

AFTEB  a  brief  introduction,  the  author 
pointed  out  that  the  special  outfit  and 
apparatus  of  the  student  of  microscopic 
pond  life  need  not  be  either  elaborate  or 
expensive.    A  pair  of  boots  proof  against 
puddles,  two  or  three  wide-necked  corked 
bottles,  a  hooked  walking  stick,  or,  better 
still,  an  elongating  stick  furnished  with  a 
muslin  net  and  a  hook,  which  may  be  pur- 
chased for  p.  few  shillings,  and  a  pocket 
lens,  are  all  that  is  necessary  for  an  ordi- 
iiary  gathering  expedition.     To  view  our 
objects,  no  very  extensive  microscope  is  a 
necessity.    I  shall  speak  to-night  of  those 
objects  only  which,  almost  without  excep- 
tion, can  be  well  seen  under  an  inch  ob- 
jective.    A  few  accessories  to  the  micro- 
scope will  be  necessary.    A  spot  lens  or 
some  other  background  iUuminator,  two  or 
three  glass  tubes,  a  small  glass  syringe,  two 
or  three  zoophite  troughs  and  cells,  a  few 
hollowed  glass  slides  with  thin  glass  covers, 
and  a  pair  of  tweezers,  complete  the  list  of 


with  no  trees  or  bushes  overhanging,  and 
with  but  few  weeds  growing  in  it.  These 
are  to  the  mioroscopist  the  least  productive 
of  all  ponds.  Fixing  the  net  to  the  end  of 
the  stick,  we  gently  draw  it  through  the 
water.  On  examining,  we  shall  probably 
find  in  the  net  half  a  teaspoonful  or  so  of 
struggling  life.  We  turn  this  life  into  bot> 
tie  No.  1,  and  repeat  the  process  two  or 
three  times.  A  glance  at  the  bottle  shows 
it  to  be  crowded  with  minute  beings  of 
some  sort.  Our  next  process  is  to  pick  up 
some  straggling  bits  of  water  weed — all  the 
better  if  they  are  a  trifie  decayed — and 
these  we  place  in  the  same  bottle.  A  care- 
ful inspection  of  the  edges  of  the  pond 
should  then  be  made,  and  any  bit  of  sub- 
merged vegetation  which  bears  a  brown  or 
whitey  appearance  picked  off  and  bottled. 
We  have  done  with  this  pond,  and  go  on  to 
another.  We  will  assume  it  to  be  in  the 
comer  of  some  field  partly  sheltered  and 
overhung  with  willows,  some  of  whose 
branches  dip  into  the  water.  This,  of  all 
others,  is  the  microscopist's  pond.  Such  a 
one  will  often  prove  the  abode  of  Myrio- 
phyllum — the  Banunculus  Aquatilis  and 
other  aquatic  plants  having  finely  divided 
leaves.  These  finely  divided  leaves  are 
often  crowded  with  life— quite  invisible  to 
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the  naked  eye.     The  willow  boaghB  be- 
neath the  surf aoe  of  the  water  will  be  found 
•crowded  with  radideay  and  from  sach  radi- 
-des  some  of  my  riohest  gatherings  have 
been  made.    Taken  and  brought  home  com- 
pletely at  random,  it  will  be  found  to  be  the 
Abode  of  Melioerta,  Oephalosiphon,  lim- 
jiiaB,  and  the  beaatifol  Floeoole.    We  will 
i;hen  bottle  half  a  dozen  or  bo  of  these  radi- 
icles — those  from  near  the  Burfaoe  of  the 
-water  are  the  best — and  also  some  of  the 
-submerged  Myriophyllum  and  Banunoulns 
leaves,  and  we  bid  good-bye  to  this  pond 
well  satisfied.    We  will  continue  our  expe- 1 
dition  and  assume  that  we  find  ourselves  on 
the  towing-path  side  of  the  Trent  and  Mer- 
sey canal.    No  hunting  ground  is  equal  to 
this,  and  I  think  I  am  justified  in  saying 
that  the  great  bulk  of  almost  all  our  most 
interesting  forms  of  pond  life  may  be  found 
Abounding  there.    You  are  pretty  sure  to 
find  several  species  of   the   Polyzoa,  the 
tube-building  Rotifers,  and  Inf usorlans,  in 
countless  numbers.    Our  procedure  difiisrs 
.  somewhat  here.    I  have  invariably  found  it 
the  best  plan  to  probe  along  the  submerged 
bank  of  the  canal  path  with  the  hook — 
bottling   now  and  then  any  half-decayed 
scurvy-looking  bit  of   vegetation,  bits  of 
floating  or  attached  jelly  like  substances, 
any  floating  bit  of  Myriophyllum,  and  par- 
ticularly keeping  if  sharp  look  out  for  any- 
thing bearing  a  resemblance  to  the  smaller 
branches  of  a  flbrous  root.     And  having 
discovered  this,  you  may  be  pretty  certain 
you  have  found  one,  or  perhaps  more,  of 
the    exquisite    Polyzoa — most     probably 
Fredricella  or  Plumatella.    Kneeling  on  the 
edge  of  the  canal  side,  we  bring  up  a  hand- 
ful of   these  root-like   ramifications,  and 
transfer  the  cleanest-looking   portions   to 
another  bottle.    If  now  we  have  been  in 
the  least  successful,  we  ought  to  have  a  very 
abundant   supply    of    pond    life — objects 
enough  to  furnish  us  with  xnany  a  quiet 
hour's  enjoyment,  and  something  deeper  if 
we  are  at  all  so  disposed.    On  reaching 
home  it  will  be  found  of  great  advantage  to 
turn  at  least  the  Polyzoa  into  a  larger  vessel 
By  this  means  they  are  likely  to  live  very 


much  longer  than  if  kept  bottled  up  dose. 
We  will  at  once  proceed  to  the  examination 
of  the  contents  of  the  bottles,  and  will  take 
first  that  filled  at  pond  Ko.  1.    Taking  up 
a  piece  of  weed  from  the  bottle,  and  pladiig 
it  in  a  trough  filled  with  water,  also  taken 
from  the  bottle,  we  shall  probably  be  de- 
lighted  with  some    such   scene   as   this. 
Oareering  in  all  directions  in  a  Buooeasion 
of  rapid  jumps  and  jerks  will  be  Been  a 
number  of  water  fleas,  or  Entomostraca— a 
division  of  the  class  Orustaoea.    They  are 
very  common  objects  of  the  mioroeoope, 
scarcely  ever  absent  from  any  oolleotion  of 
water.    Fixed  to  some  portion  of  the  vege- 
tation, we  see  the  common  hydra  or  fresh 
water  polyp,  throwing  out  its  long  tenta- 
cles, which  will  be  seen  to  deal  insensibility 
or  death  to  the  first  luckless  flea  that  hap- 
pens to  touch  them.    The  economy  of  this 
animal  has   been   very  much  studied;  its 
mode  of  increase  by  budding  or  gemmation 
may  be  easily  seen,  as  it  is  very  common  to 
find  an  old  specimen  with  two  or  three 
young  ones  growing  from  it.    The  hydra  is 
remarkable,    too,    for    the    extraopiinaty 
power  it  possesses  of  reproducing  lost  parts. 
Thus  a  specimen  may  be  cut  up  into  as 
many  as  forty  bits,  and  each  portion  live 
and   develop  into  a  perfect,  new  animal. 
Perchance  while  this  extraordinary  animal 
is  being  eagerly  watched,  your  attention  is 
drawn  to  a  lively  and  graceful  group  of 
little  animals,  looking  in  truth  like  living 
fairy  bells,  curling   and    uncurling   their 
slender  stalks   with   marvellous   rapidity. 
These  are  the  Vortioeilce  Nehulifera^  or  bell 
animalcules,  a  typical  species  of  the  ciliated 
Infusoria,  and  looking  closely  at  them,  we 
observe  that  the  outer  margin  of  each  little 
bell  is  edged  with  dlia  in  constant  and  rapid 
motion,  of  such  a  kind  as  to  give  the  im- 
pression that  a  complete  circlet  is  made. 
The  result  of  this  is  to  cause  a  oontinnons 
whirl   of   water   towards  each  little  bell, 
bringing   with   it  innumerable  particles, 
which  our  little  friend  gnlpa  down  or  re- 
jects, according  as  thi^  prove  food  or  not 
We  are  still  gazing  in  wonder  at  this,  when 
there  comes  sailing  into  view  a  most  ex- 
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<|iiisit6  green  ball  of  the  finest  network, 

and  our  Mtonishment  is  increased  on  ob- 

aerving  that  inclosed  within  this  ball  are 

fldveral  others,  similar  but  smaller  of  coarse, 

they  again  inclosing  others  stilL    As  we 

gaze,  others  sail  into  view;  graoefnllj  they 

approach  and  roU  ronnd  and  ronnd,  and 

past  each  other,  bat  never  jostle,  and  we 

ask  what  can  they  be.    On  inquiry,  we 

learn  with  still  greater  astonishment  that 

these  moving  spheres  are  veritable  plants, 

and  not  animals  at  all.    Yoa  are  gazing  at 

the   VolvocG    Qlobaior,  an  organism  which, 

for  its  size,  has  been  the  cause  of  more  sci- 

entifio  controversy  than  any  other  thing. 

7o  he  oonikmed, 
■  e  ■ 

A  New  Rotifer. 

BT  D.    S.   KELIilOOTT,  BUFFAZX),   N.  Y. 

A  MONO-  the  i^o^(^era  frequently  met  with 
-^  in  Niagara  water  at  BufEalo  is  one  of 
more  than  usual  beauty,  even  in  a  group 
that  presents  so  many  wonderfully  beauti- 
M  forms.  It  attracts  especial  attention  on 
account  of  the  very  long  formidable  look- 
ing setsB  with  which  its  carapace  is  armed, 
the  gracefulness  of  its  movements  as  it 
passes  steadily  around  the  obtuse  curves  of 
its  path,  and  the  highly  "decent  propor- 
tion and  symmetry  of  its  parts."  After 
fiearehing  through  Pritchard,  Dujardin,  the 
manuals,  and  various  scientiflc  journals,  I 
am  unable  to  find  either  figure  or  descrip- 
tion of  it.  I  have  also  sent  the  rotifer,  or  a 
drawing  of  it,  to  several  gentlemen  wise  in 
the  lore  of  small  things,  without  success  in 
finding  its  place,  and  as  I  know  of  no  one 
in  this  country  to  whom  I  can  refer  it  for 
anthoritative  determination,  I  venture  to 
publish  a  figure  and  description;  also  to 
propose  a  name,  expressing  the  hope  that, 
ii  the  species  is  already  named,  the  one 
proposed  may  not  get  into  the  synonymy. 

Following  Ehrenberg*s  arrangement  of 
the  group,  a  diagnosis  ends  with  the  genus 
AnurcBa;  thus:  wheel  organ  divided — Seo- 
^um  H  Sorotrocha;  wheel  ozgan  divided 
into  two  parts — Division  2,  Zygotrocha;  car- 
apaoe  present— i^am%  Brachioncea,  The 
genera  of  this  family  are  separated  into  two 


groups,  depending  upon  the  presence  or 
absence  of  eye-spots;  in  this  species  there 
is  one  eye-spot,  hence  it  belongs  to  either 
Brachionus^  or  Anurcea,  but  as  the  species 
of  the  former  have  a  forked  foot,  while  this 
species  has  no  foot,  it  belongs  to  the  latter 
genus  Anuroea, 

Anuilsa  Lonoibfina.  The  Long-Spined 
Anurcea,  Lorica  ovate-ouneate,  smooth  on 
both  the  dorsal  and  ventral  surfaces;  it  has 
seven  frontal  and  one  terminal  spine;  the 
frontal  spine  situate  on  the  middle  of  the 
upper  margin  is  about  twice  as  long  as  the 
carapace;  seen  from  above  it  is  straight, 
from  side  arched;  those  at  the  angles  are 
equal  in  length  to  the  carapace,  curved  out- 
wards and  downwards;  there  is  a  short  one 
on  either  side  of  the  long  central  one;  also 
two  short  ones  on  the  margin  of  the  ven- 
tral surface;  they  seem  to  form  ribs,  nearly 
to  the  middle,  designed  to  strengthen  the 
ventral  plate  of  the  lorica,  so  that  it  opens 
and  shuts  the  front  by  a  hinge-like  motion 
at  the  middle,  similar  to  the  lower  shell  of 
a  Box  Turtle;  the  terminal  spine  is  some- 
what longer  than  the  lorica,  straight  seen 
from  above,  cynosuric  in  side  view.  The 
three  long  frontal  spines  when  highly  mag- 
nified, always  appear  rough,  like  the  sur- 
face of  the  carapace  of  CeraHum  longicome; 
the  terminal  one  is  always  smooth. 

The  buccal  funnel  situated  in  the  lower 
middle  part  of  the  face  between  the  trochal 
lobes  is  deep  and  ciliated;  on  its  upper  bor- 
der is  a  projecting  conicshl  lip  well  ciliated; 
these  cilia  seem  to  be  able  to  close  over  the 
mouth  to  aid  in  the  retention  of  the  prey. 
The  mallei  and  incus  of  the  mastax  are 
easily  made  out,  and  are  of  the  typical  form. 
Oesophagus  short,  digestive  cavity  clearly 
divided  into  a  capacious  gastric  expansion, 
and  an  intestine,  or  cloaca.  The  two 
glands,  one  on  either  side  of  the  ossophagus, 
are  distinct,  round  in  one  aspect,  oblong  in 
another. 

Eye  large,  round,  red. 

Egg  attached. 

Length,  inolading  the  spines,  1-40  of  an 
inch;  length  of  lorica,  1-170  of  an  inch. 

The  male  unknown. 
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Mr.  Henry  Mills,  of  this  city,  first  called 
my  attention  to  this  rotifer;  a  sketoh  of  it 
occurs  in  his  notebook  as  early  as  October, 
1874.  I  have  found  them  at  all  times 
since.  It  appears  from  my  notes  that  they 
are  more  abundant  in  autumn  and  winter 
than  at  other  times.  Like  others  of  the 
family,  the  felnale  carries  nnder  the  poste- 
rior part  of  the  body  her  unreasonably 
large  ovum,  shaped  like  an  old-faahioned 
hen*s  egg. 

This  rotifer's  case  is  so  transparent  that 
it  affords  a  good  example  for  the  study  of 
its  structure,  besides  when  under  the  com- 
pressorinm  its  horns  hold  it  in  place,  so  it 
may  be  studied  while  aliye  with  high  pow- 
ers.   I  have  observed  once  or  twice  this 


there  oan  be  no  question  that  they  desene 
all  the  attention  that  has  been  bestowed 
npon  them.  Fortunately  they  are  both 
found  in  the  ponds  of  this  country,  so  that 
we  feel  certain  that  our  readers  who  inH 
carefully  seek  for  them  will  be  pretty  snie 
to  find  them.  During  the  past  few  yeais, 
the  life-history  of  the  Vohox  has  been  vo? 
carefully,  and  thoroughly  worked  out,  and 
those  who  desire  to  study  it  will  find  a  xerj 
excellent  article  by  Prof.  Alfred  W.  Ben- 
nett, in  a  recent  number  of  the  Amebicax 

JOTTBNAIi  OF  MiOBOSCOFT. 

When  first  disooTcred  by  Leeuwenhoek, 
about  two  hundred  years  ago,  it  wis  re- 
garded as  an  animal,  and  even  now  the  un- 
educated observer  can  hardly  believe  that 
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curious  variation  of  the  spines;  while  it  is 
the  middle  frontal  one  that  usually  devel- 
ops to  such  great  length,  it  is  not  always 
so,  but  instead 'its  neighbor  to  the  right 
pushes  out  to  the  usual  proportions,  at  the 
same  time  it  remains  minute.  On  the 
whole  it  is  in  details  as  interesting  as  it  is 
beautiful  in  outline. 

If  one  is  inclined  to  see  an  example  of 
mimicry  in  every  case  of  real  or  fancied 
resemblance,  and  upon  no  other  evidence, 
it  would  be  quite  natural  to  point  out  that 
it  mimics,  or  is  mimicked  by,  the  spined 
flagellate  infusorium  Ceratium  hngicome, 
which  at  times  abound  in  the  Niagara  water 

together  with  it 

*  •  » 

Volvox  Globator. 

ABEOENT  English  writer  tells  us  that 
the  most  popular  objects  amongst  the 
amateur  microscopists  of  his  country  axe 
the  Volvox  globator  and  the  ConoehHus^  and 


it  is  a  yegetable.  Such  it  is,  however,  de- 
spite its  power  of  locomotion,  and  its  tbtj 
peculiar  and  beautiful  form.  The  reader 
must  bear  in  mind  that  there  are  manj 
minute  plants  that  have  the  power  of  moT- 
ing  through  the  water  in  which  they  live- 
some  of  them  with  considerable  speed. 

The  usual  appearance  of  the  Vohox  u 
very  well  shown  in  our  engraving.  Under 
a  moderate  power,  it  appears  as  a  pale  green 
globe  covered  with  dots,  from  each  of 
which  proceed  two  cilia,  ai)d  it  is  the  mo- 
tion of  these  cilia  that  cause  the  globes  to 
roll  through  the  water.  In  the  interior  of 
the  Volvox  may  be  seen  from  two  to  twentr 
smaller  globes,  and  sometimes  these  small 
globes  contain  others  still  more  minnte. 
After  a  time  the  small  globes  escape  from  the 
parent  globe,  and  pursue  an  independent 
existence,  after  which  the  parent  dies. 

It  is  not  many  years  since  the  Vohox  vbs 
considered  quite  a  rarity  in  thisoonntrr. 
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uil  11UU17  good  mioToaoopiBto  beliered  that 
it  WIS  not  to  be  foimd  in  American  waten. 
Tbe  writer  has  a  distinct  impression  that  be 
Tag  told  by  the  late  Dr.  Goadbr,  who  vas 
quite  familiar  vith  it  in  England,  and  had 
traveled  extensively  in  this  oonntry,  that 
he  tiad  never  met  the  Vbhose  in  America, 
ud  yet  Goadby  woa  quite  familiar  with  the 
miomMeopio  inhabitants  of  onr  ponds.  At 
Mj  rate  it  is  but  a  few  vears  einoe  the 
vnter  himself  first  saw  it  and  pnbliaKed  the 
[act,  bat  since  that  time  it  has  been  fre- 
quently disoovered  in  localities  in  which  it 
ms  not  supposed  to  have  been  previonslj 
loQcd.  It  mnet  be  remembered,  however, 
that  the  Volvox  is  very  apt  to  eaoape  the  ob- 
Mrration  of  tbosewhoarenot  familiarwith 
it,  and  yet,  like  the  well-known  pozzle  pio- 
tnrea,  when  once  seen  it  la  ever  afterwards 
quite  obviooA  Then  present    Evidence  of 


organisma.  we  bavo  fonnd  the  best  inBtm- 
ment  to  be  a  clean  homoeopathic  phial  of 
good  dze — say  half  an  onnoe.  Sooh  a  phial 
may  be  fastened  to  tbe  end  of  a  cane  by 
means  of  the  cheap  little  device  ehown  on 
page  131  of  "  How  ti)  Um  the  Mioroeoope." 
A  "  dip  "  may  then  be  taken  from  any  clear 
pool,  tbe  bottle  removed  from  its  holder, 
wiped  dry  on  tbe  outside,  and  exomioed 
with  a  haff-inoh  lens.  The  Volvox,  if  pres- 
ent, will  be  seen  aa  a  pale-green  globe,  roll- 
ing about  in  the  water  and  having  little 
specks  in  its  inside.  In  order  to  oaose  all 
the  water  to  pssa  before  tbe  lens,  it  ia  well 
to  frive  the  bottle  a  alight  whirl. 

Under  a  power  of  twenty-five  to  fifty 
diameters,  ench  as  can  be  had  from  any 
cheap  microsoope,  tbe  Vi^vox  presente  a 
most  beantitul  and  interesting  appearance. 
To  examine  its  nltimate  stractnre  requires 
good  instrnments,  bub  ita  general  form  and 
its  beautiful  movements  may  be  seen  by 
means  of  a  little  French  stand  costing 
$2.50.— Foungr  Scientist. 


Sizes  of  Gun  Punchos. 

GUN  PUNCHES  are  an  important  part 
of  the  microscopiet'a  outfit,  as  they 
are  in  constant  nae  for  making  oella,  ponch- 
ing  holes  in  covers,  etc.  Ah  they  are 
marked  by  numbisra,  not  aizes,  those  who 
wiab  to  purobaae  a  punch  of  a  certain  size, 
frequentlv  find  it  inconvenient  to  determine 
its  exact  diameter  from  its  number.  At  the 
request  ot  a  subscriber,  wc  publish  the  fol- 
lowing table  taken  from  "Shooting  on  the 
Wing. "  * 


ttie  traOi  of  this  statement  is  tonnd  in  tbe 
iKt  that  while  tbe  ponds  aronnd  London 
nave  always  been  famons  for  Volvos,  Baker, 
>>t  the  time  ot  writing  the  finb  edition  of 
lui  book,  "Employment  (or  the  Micro 
■^ope,"  (1768)  had  never  found  them  him- 
kIi,  ud  wrote  his  description  from  sped- 
Bwns  aooidentally  found  in  water  seat  to 
urn  from  Yarmouth  by  a  friend. 

^e  Volvom  a  generally  found  in  clear 
tiU  water,  free  from  snoti  filth  as  sewage 
*Dd  deeaying  animal  matter.     The  clear, 


"V^    ipacea    amongst    water   plants 
uwavs  likely  places.    We  have  found  it  1 
ponds  densely  shaded  by  trees,  and  alM>  i 


*lio«e  that  were  entirely  exposed. 
Iq  Karohing  f or  the  Volwxe  and  similar 


.637 


.906 


*  Plain  DirtclioaMfor  Acquiring  lite  Art  0/  Bhoct- 
ingonthe  Wing.  Wilhn>ernlHlDMoi>Daenilni[alI 
that  relates  t  □  Onoi  and  HhooUoR,  and  parUonlvly 
in  renrd  to  the  Art  of  LouIIdk  so  u  IO  EUU  By 
BD  old  GaoiekeepeT.  New  York:  Indiiitrlal  Pub- 
lleatlon  Co. 
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JmportaiU  Jr«<l00. 

We  oftn  no  longer  rapply  oomplete  lett  of  Yolnmee  I 
or  il  in  eheeto.  We  have  ou  hand  a  few  ooaqdete  oopiee 
of  Yolomee  I  and  II,  taandeomely  bound  in  oloih.  wtlh 
gilt  title, prioe  $1.26  eeoh.  Also  a  fsw  oopiee  cf  Yolnme 
III,  with  fail  margine.  bound  In  oloth  for  $1.60  eacli. 

Ae  wedMiretopiaoeaooMpLnTB  aei  of  the  Jonnul 
nt  the  dlepoeal  of  our  eubeerlbere  at  a  moderate  rate, 
W#i  offer  vols.  I,  n,  and  m,  boond,  and  the  numben  for 
lir70  ae  ieraed,  for  $4.00  net. 

IbAM  who  wi»h  to  hare  their  nnmbe'e  bouTid  can  do 
■o  fur  85  oente  per  toI.    Mailing  12  oente  addltioual. 

FonntGir  BvBfloniBna.— Snbeerlben  in  Great  Britain 
nnd  the  Continent  of  Kurope  will  be  enppUed  at  the  rate 
of  $1  ao,  or  6  ehllllnga  eterlltig  per  year,  i>oatage  paid. 
Voluaea  I  and  II,  boond,  will  be  lent  for  8  ehilUngs 
each,  postpaid.  Tol.  Ill,  poetpaid,  for  7  shilUngs.  Tola. 
T,  n  and  III,  bound,  and  the  numbere  far  1870,  ae 
Ufned,for£l.  Britiah  poetage  atampe  received  atAiU 
Talue  for  aubeeriptione  and  booke  In  aume  of  12  shil- 
linga  or  lees. 

The  following  genliemen  hare  kindly  conaented  to  act 

as  agents  for  this  Journal,  and  are  authorised  to  reoeive 

jnbscriptions  and  adTertlsements: 
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Tolles'  1-75th  Objective. 

A  T  a  recent  meeting  of  the  New  York 
-^^  Academy  of  Sciences,  Dr.  Ephriim 
Ontier,  of  Boston,  read  a  paper  on  the 
l-75th  inch  objectiTe  by  ToUee.  This  and 
the  l-50th  were  shown,  and  work  done  br 
them  exhibited.  The  general  impression 
amongst  those  present  seemed  to  be  that 
for  first-class  work  objectWes  of  mach 
longer  focas  are  far  more  efficient.  Tie 
objectiTe  shown  by  Dr.  Gutter,  however, 
has  a  deep  historical  interest,  and  we  hope 
to  giTe  a  fuller  account  of  it  in  our  next 
issue. 


The  Journal  si  an  AdTsrtisiiig  Medinm. 

An  adrertLser  whose  letter  cao  b9  examined  st  our 
offloe  writ«a  ua  as  follows:  "I  hare  reoelTed  several 
letters  of  luqulrj,  and  It  will  please  yon  to  know  that 
though  I  haTehadadTertlsementBin  other  Journals  also, 
««0ry  letter  of  inquinr  refers  to  the  AnBicAH  Joduiaz. 
ov  ICxoBoeoopT.  This  certainly  demonstratee  the  ralue 
of  the  journal  as  an  adTerttsing  medium." 

Auotheryery  extenalTe  adrertlaer  eays:  "We  hare 
advertised  in  several  other  JonrnaU,  but  have  obtained 
more  resulta  from  yours  than  from  ail  the  others  put 
together." 


Post-Ofiice  Box  2,852. 

FOB  many  years  the  number  of  our  Post- 
Office  Box  has  been  4,875.  Becently, 
however,  all  numbers  above  4,600  have 
been  closed,  and  we  have  been  assigned  to 
Box  2,852.  Our  correspondents  will  please 
make  a  note  of  this  change 


Trichina. 

'pHIS  subject  has  recently  attracted  s 
-^  good  deal  of  attention,  both  in  this 
country  and  Europe.  A  short  time  z^, 
"2x01,  Bichard  Heschel,  the  Viennese  paiL- 
ologist,  gave  a  warning  in  the  Medical 
WocheMckrifl  to  the  consumers  of  foreign 
ham  and  bacon.  He  referred  particnkrlj 
to  American  hams,  which  were  coming 
rapidly  into  favor,  and  had  been  londljei- 
tolled,  at  the  expense  of  Westphalian  liuns, 
for  their  freedom  from  trichina.  Dr. 
Heschel  says,  however,  that  while  among 
2,000  or  2,500  Westphalian  hams  one  is 
infected,  of  the  American  hams  inspected 
in  North  Qermany,  according  to  an  offiml 
report,  one  in  from  five  to  ten  is  con- 
demned, and  adds  that  there  is  great  pro- 
bability that  several  epidemics  have  been 
caused  by  trichinosis  from  American  hams. 

The  report  of  Messrs.  Atwood  and  Bel- 
field,  which  we  reproduce  in  another  culnmn. 
shows  tliiit  trichinae  are  much  more  gener- 
ally distributed  in  this  country  than  his 
been  hitherto  supposed.  We  feel  oeztain, 
however,  that  both  in  this  country  and  in 
Europe  trichinse  are  much  more  commonlr 
present  in  the  human  subject  than  most 
persons  have  any  idea  of.  It  would  not 
surprise  us  to  find  that  ten  per  cent  of  the 
inhabitants  of  Kew  York  harbor  this  par- 
asite in  their  persons,  and  this  without  ever 
having  suffered  any  bad  effects  from  ii 

But  while  we  agree  with  Mr.  Atwood  and 
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Dr.  Belfield  that  it  is  not  best  to  be  easily 
frightened  aiK)n  this  sabjech,  we  also  feel 
that  too  mnoh  oare  cannot  be  exercised  in 
regard  to  the  matter.  It  is  not  improbable 
that  certain  persons  might  eat  with  im- 
pnnit  J  an  amount  of  trichinons  meat  which 
would  prove  fatal  to  others.  The  more 
thoronghly  this  parasite  is  stamped  out  the 
better,  and  we  believe  that  a  thorough 
knowledge  of  its  life-history  wonld  enable 
OS  to  do  this.  We  shall  take  an  early  op- 
portunity to  return  to  the  subject. 

•  •  • 
TBANSAGTIONS  OF  SOOIETIES. 

l(on.— It  win  afford  xm  great  plearare  to  pnbli«b  notM 
of  tile  Trumetioiis  of  any  of  our  Mioroioopiioal  Sooiotiet. 
The  Umttod  tiMce  at  oar  oommand  preolndea  the  In- 
MrttoQ  of  IflDgthoned  acoountt  of  mere  basineM  datftUa. 
W0  viBh  it  alao  to  be  dUtinetly  onderatood  tbat  tbeae 
npona  are  pnbliabed  aa  reoeiTed  from  tbe  Secretaries 
of  the  different  Societiee,  and  tbeJoamal  fa  not  to  be 
held  In  an  J  wlae  reaponaible  for  any  atatemeuta  oon- 
ta^Ddd  therein. 

San  Fraaelaco  BIIeroeeoptea.1  8ociety_The 
regular  meeting  of  the  San  FranolBOO  MicroBoopical 
Society  was  held  Tharsday  eyening,  Dec.  5. 

Mr.  H.  G.  Hanks,  referring  to  a  mineral  speoimen 
exhibited  by  him  a  year  ago,  stated  tbat  it  is  de- 
tenDined  by  A.  Michel  Levy,  M.  E.,  of  Paris,  to  be 
composed  of  gl&noophuie,  smaragdite  and  garnet. 
The  specimen  was  foxmd  near  the  **  Wall  Street 
Mine,**  Lake  Gonnty,  Oal.,  in  serpentine,  and  is 
abondant  in  California,  thongh  heretofore  it  has 
been  known  to  exist  nowhere  but  at  the  Island  of 
8yra,  QreoiiA  Archipelago,  where  it  occnrs  in  mica 
schist.  A  description  may  be  foond  in  Bosen- 
boah*!  Mineralogy.  Mr.  Hanks  also  exhibited  a 
MctioQ  of  andalusite,  stating  that  the  impurities 
forming  the  regular  figures  characteristic  of  that 
minerftlare  disoovered  to  be  magnetite. 

Mr.  William  Ashbumer  read  for  Mr.  Ohas.  Stod- 
^r,  of  Boston,  »  paper  on  "Diatomacee  from 
SaoU  Monica,  Oal.,"  which  will  be  found  on  an- 
other page  of  this  journal. 


poisoned  pigeon  the  same  after  death.  Dr.  Den- 
nis stated  that  he  simply  wished  to  Touch  for  the 
correctness  of  the  experiment,  not  for  Dr.  Piper*s 
theoretical  claims. 

A  letter  was  read  from  Mr.  Thomas  P.Wood- 
ward, stating  that  the  piece  of  diatom  earth  found 
by  him  in  March,  1876,  and  from  which  the  cele- 
brated Santa  Monica  slides  have  been  prepared, 
was  discovered  in  the  tidal  refuse,  with  rounded 
edges,  apparently  left  by  the  waves  at  high  water 
mark.  The  locality  was  a  couple  of  miles  to  the 
southeast  of  the  lagoon,  which  is  eeveral  miles - 
southeast  of  Santa  Monica,  and  there  were  no 
evidences  of  any  other  diatom  earth  in  the  vicinity. 

Mr.  Charles  Stodder,  writing  to  the  Society  about 
the  Zeiss  oil  immersion,  stated  that  Mr.  Tolles  had 
a  l-25th  that  works  dry,  water  immersion,  glycer- 
ine immersion,  and  oil  immersion  I 

The  Secretary  announced  that  in  the  report  of 
the  meeting  held  November  7,  1878,  a  correction 
should  be  made.  The  photograph  of  Amphipleura 
pellucida  exhibited  was  taken,  not  by  Mr.  Tolles, 
but  by  Mr.  Woodward,  with  Tolles  objective— 1-lOth 
glycerine  immersion. 

The  Society  adjourned  at  10  p.  m. 


Tbe  regular  meeting  of  the  San  Francisco  Micro- 
scopical Society  was  held  Thursday  evening,  Dec. 
10,  1878,  Prof.  Asbburner  in  the  Chair,  pro  fem. 
Four  new  corresponding  members  were  elected— 
Hr.  Charles  Stodder,  of  Boston ;  Prof.  F.  A.  P. 
Barnard,  of  New  York;  Mr.  A.  Michel  Levy,  of 
Pttia;  and  Mr.  Julien  Deby,  0.  E.,  of  London. 

Dr.S.  W.  Dennis  presented  to  the  Society  three 
sDdes,  prepared  by  Dr.  B.  H.  Piper,  of  Chicago, 
^derDr.  Dennis*  eyes,  to  illustrate  the  effect  of 
rattlesnake  poison  on  the  blood  corpuscles.  The 
first  slide  exhibited  normal  pigeon  blood;  the 
second  the  blood  of  a  pigeon  41  minutes  after  being 
bitten  by  a  rattlesnake;  the  third,  blood  of  this 


Bullklo  Mleroccopical  Club. — This  Club  held 
its  regular  January  meeting,  Tuesday  evening,  Jan. 
14,  at  the  Grosvenor  Library. 

Prof.  Poole  presented  some  experimental  notes 
on  the  microscopical  examination  of  milk,  with 
special  reference  to  that  supplied  by  the  city 
dealers,  in  comparison  with  milk  of  standard  purity 
and  richness — the  peculiarities  of  each  being  shown 
by  enlarged  drawings  of  the  microscopical  appear- 
ances. The  interesting  points  presented  were 
largely  discussed  by  the  members  present. 

Dr.  W.  C.  Barrett  read  a  paper  historical  and 
technical,  discussing  the  relative  merits  of  the  dif- 
ferent systems  of  weights  and  measures  in  use  in 
England,  France  and  the  United  States,  with  special 
reference  to  the  proposed  establishment  by  those 
interested  of  an  international  standard  of  micro- 
metry. The  paper  was  introductory  to  the  follow- 
ing report  of  the  committee  on  this  subject,  ap- 
pointed at  the  last  meeting  to  give  expression  of 
the  views  of  the  club: 

BEPOBT  OF  THE  COiaOTTBE. 

Query  1st — Is  it  expedient  to  adopt  a  standard 
for  micrometry  ?  Answer — Yes;  if  the  co-operation 
(f  the  scientific  world  can  be  obtained.  But  as 
science  takes  no  cognizance  of  boundary  lines,  it  is 
not  expedient  that  any  single  country  or  national- 
ity should  assume  to  adopt  any  unit,  which  shall 
be  local  in  its  use,  as  tending  towards  a  greater 
confusion  than  now  exists.  It  is,  however,  expedi- 
ent that  every  scientific  body  shall  do  all  in  its 
power  to  secure  one  unit  of  measurement  for  the 
whole  world. 
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Qaery  2d— If  lo,  should  the  English  or  metric 
system  be  employed?  Answer — ^Beyond  all  qaes> 
tion  tho  metric. 

Query  8d— What  unit  within  the  syptem  is  most 
eligible?  Answer— This  is  oomparatiyely  of  little 
moment;  but  in  our  opinion  the  millimetre  is  most 
desirable. 

Qnery  4kh— What  steps  should  be  taken  to  obtain 
a  suitable  standard  measure  of  this  unit?  Answer 
— The  appointment  of  a*  committee  on  the  part  of 
Ihe  American  Society  of  Microooopists,  to  corres- 
pond with  and  endeayor  to  secure  the  co-operation 
of  scientific  bodies  throughout  the  world,  to  the 
acceptance  of  the  millimetre  as  the  unit. 

Query  5th— How  can  this  standard  micrometer 
be  best  preserred,  and  made  useful  to  parties  con- 
cerned? Answer— If  this  question  refers  to  recog- 
nized standard  of  ru'ings,  they  should  be  done 
under  the  supenrision  of  committees  of  experts,  to 
be  agreed  upon,  and  the  sUkudards  then  deposited 
in  that  institution  for  the  fostering  of  sdentidc 
interest,  which  may  haye  in  each  country  the  high- 
est acknowledged  standing— iis  for  instance  the 
British  Museum,  the  French  Academy,  and  the 
Smithsonian  Institute.  From  these  standards, 
yerifled  copies  could  be  obtained  for  the  use  of  in- 
diyiduals  or  societies. 

Respectfully  submitted, 

Geoboe  Feli^ 
James  W.  Wabd, 
W.  C.  Babbett, 

Oomidtteo. 

On  motion  the  report  was  adopted. 

Mr.  H.  Mills  reported  the  discoyery,  by  himself 
and  other  members  of  the  club,  in  the  Bnflklo  pond 
waters,  of  the  larya  of  Gorethra  plumicomiBf  of  the 
family  cuIeddsB.  Mr.  Ifills  described  at  length  the 
microscopic  features  of  the  larya,  remarking  that 
owing  to  its  delicacy  and  transparency,  it  showed 
with  yery  little  difficulty  of  manipulation,  the  whole 
internal  structure  of  a  yery  fine  specimen  of  animal 
Ufe. 

Seyeral  members  presented  memoranda  of  per- 
sonal work  during  the  month:  Dr.  MacPherson  of 
certain  peculiar  forms  of  caroenomatous  cells  clin- 
ically obsenred;  Mr.  Mills  of  some  successful  sec- 
tions of  the  Medulla  oblongata,  by  himself;  Mr. 
Ward  of  fungus  growths  on  dry  mounts^  appar- 
ently tightly  coyered. 

Mr.  Fell  exhibited  a  new  substantial  turn-table, 
by  Mr.  Bulloch. 

Jas.  W.  Wabd,  Secretary. 


•  ♦  » 


Subscribers  who  haye  a  surplus  of  interesting  mi- 
croscopic material,  or  objects  in  any  department  of 
natural  science,  which  they  wish  to  exchange,  may 
announce  it.  without  charge,  in  this  column.  The 
foUowing  rules  must  be  obseryed:  1.  The  privilege 
of  announcing  an  exchange  is  confined  to  sub- 


scribers. 2.  EzoBAXoas  only  will  be  admitted. 
Sales  most  be  relegated  to  the  adyertiain^  de- 
partment. 8.  Bach  exchange  will  be  Hndled  to 
three  lines,  and  must  be  legibly  written  on  a  leptr- 
ate  slip  of  paper  (not  embodied  in  a  letter).  Be 
oaxeftu  about  the  address. 

I  haye  for  exchange  a  Einne  self-centering  inir- 
table  with  circular  tab  e.  Clark  M.  Elliott,  Au- 
burn, N.  Y. 

Stained  yegetable  tissue,  andpolariscopeobjeetf, 
to  exchange  for  any  other  mounted  objecta.  A.  P. 
Brown,  P.  O.  Box  15,  Camden,  N.  J. 

Diatomp,  Isthmia  eneryis,  Campylodisona  dr- 
pens,  both  pure;  best  Jutland  cement -atein,  ek. 
wanted,  good  receni  Pacific  coast  material.  Cor- 
respondence inyited.  W.  M.  PatersoD,  Loftai, 
England. 

Exquisite  wild  seeds,  showing  points  orfimilj 
likeni  as,  mounted  or  unmounted,  lor  excbALge. 
Hey.  J.  T.  Browne  11,  Lyons,  N.  Y. 

Skin  of  shark,  bryazoa,  diatoms  from  Cap?  Cod, 
and  other  marine  mountinc^s,  for  Kood  mounted  ob- 
jects; lists  exchanged.  Bev.  J.  D.  King,  Obatham. 
Maas. 

Ferns,  mounted  or  unmounted,  for  NortUen< 
species  of  same.  Lists  of  those  on  hand  and  Tho«e 
wanted  sent  on  application.  MaJ.  B.  H.  WUdberger, 
Kentucky  Military  Institute,  Farmdale,  Ky. 

Cocoa  Boabm  concert  flute,  made  by  Badger,  of 
New  York,  with  pure  silyer  keys,  cost  $100,  in  n- 
change  for  microscope,  stand  and  objeotiytf .  J.  H. 
Raymond,  76  State  street,  Brooklyn,  x7.  Y. 

Good  pocket  magnifier,  1  lens,  1|  inch  diameter, 
oyal,  hard  rubber  case.  In  exchange  for  good  ataie 
micrometer,  ruled  into  lOOths  and  lOOOthaof&n 
inch.  Address  F.  N.  T.,  Box  243,  Oreenport,  Suf- 
folk County,  N.  Y. 

Wanted,  a  human  skeleton,  articulated  or  soo- 
artlculated,  in  exchange  for  books,  microscope,  etc. 
E.  Bledel,  318  East  Fif  ly-third  street.  New  Tort. 

For  exchange,  well  prepared  herbarium  speci- 
mens from  tho  flora  in  tne  yicinity  of  ChicafrC' 
Address  Mason  Bross,  650  Dearborn  Ayenne,  Chi- 
cago. 

Diabantite,  a  newly  discoyered  mineral,  la^ 
other  specimens,  in  exchange  for  good  cabinet 
specimens  firom  other  localities.  A.  &.  Eddy,  Box 
686,  New  Britain,  Conn. 

Three  Wenham  compressoriums  for  a  Cox's  self- 
centering  turn-table  complete.  Oeo.  A.  MitchaQ, 
Hanoyer,  N.  H, 

Slides  of  moss  persitome  Funaria  hygrometho^ 
for  any  good  object  or  material;  also  slides  of  nanKd 
diatoms  for  other  named  yarieties.  Jos.  MeKaj, 
24  Liberty  street,  Troy,  N.  Y. 

Marine  algte,  diatoms  in  situ  on  alg»,  mn«<i 
hepoticiB.  ferns,  lichens,  lycopodiaoesd,  etc,  in  ex- 
change for  any  good  mounted  objects.  H.  A. 
Booth,  Longmeadow,  Mass. 

Liying  specimens  of  Volyox  globator  sent  for  a 
mounted  slide.    E.  W.  Holway,  ]>eoorah,  Iowa. 

Wanted  f6r  a  choice  collection  of  mound  builder's 
and  Indian  relics,  a  good  binocular  stsund.  Addms 
Rey.  J.  D.  King,  Chatham,  ICass. 

Wanted,  a  good  microscope  stand,  binoenlar  pre- 
ferred, in  exchange  for  pnotograpnic  lenaea.  >• 
Taylor,  676  Broadway,  New  York. 

Wanted,  a  microscope,  objectiye,  or  Mees«>r7 
apparatus,  in  exchange  for  a  nrst-claiw  gnitsr,  Wm- 
B.  TUton's  patent;  cost  $40.  H.  B.,  Box  852,  Wor- 
cester, Mass. 
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Knives  for  Cutting  Sections. 


XJOOESS  in  many  de- 
partments of  micro- 
soopioal  research  de- 
pends so  oompletely 
'  npon  the  ability  of 
the  student  to  make 
good  sections,  that 
the  announcement  of 
a  work  which  gives 
the  results  of  an  ex- 
tensive experience  in 
this  direction  must 
at  once  attract  the 
Attention  of  a  very  large  number  of  stu- 
dents and  workers.  The  work  recently  pub- 
liBhed  by  Dr.  Marsh,*  in  England,  is  of  this 
4sharacter;  it  is  simple  and  thorough — giv- 
ing in  a  clear  and  easily  understood  man- 
ner directions  for  the  most  minute  details. 
To  the  American  edition  there  has  been 
added  an  appendix  giving  very  complete 
information  npon  a  subject  concerning 
which  very  little  that  is  practically  useful  is 
to  be  found  in  the  language.  We  refer  to 
the  art  of  sharpening  knives  and  razors, 

M  PrndxcoX  Guide  to  the  Preparation  and 
Mounting  of  Sections  for  the  Microscope:  Special 
Prominence  beini?  ^iven  to  the  Subject  of  Animal 
Sections.  By  Sylvester  Marah.  Reprinted  from ' 
the  London  edition.  With  illustrations  and  Notes 
by  the  American  editor.  New  York:  Industrial 
Fiiblioation  Company. 


and  as  this  is  a  matter  in  which  almost  all 
our  readers  are  interested,  we  give  the  fol- 
lowing extract  from  the  most  practical  part 
of  the  appendix  referred  to: 

For  common  work,  good  razors  areas 
good  as  anything,  provided  they  can  be 
obtained  with  straight  edges.  Where 
razors  are  not  suitable,  recourse  must  be 
had  to  the  surgical  instrument  maker, 
though  we  are  sorry  to  say  that  there  are 
but  few  in  this  country  that  know  how  to 
forge,  temper  and  grind  a  decent  knife« 
Most  of  our  dealers  in  instruments  do  not 
make  the  instruments  they  sell;  they  import 
the  goods  they  sell  with  their  names 
stamped  on,  and  thus  get  a  reputation  as 
manufacturers;  a  special  order  they  are 
unable  to  fill  respectably.  There  are  some 
exceptions,  but  of  the  majority  of  dealers 
what  we  have  written  above  is  true. 

The  points  which  specially  demand  at- 
tention in  a  knife  for  cutting  sections  are 
these:  1.  Quality  of  the  steel  used;  2.  Tern* 
per;  8.  Form  of  the  blade. 

Of  the  quality  of  the  material  of  which  a 
knife  is  made,  nothing  can  be  determined 
except  by  actual  trial  The  old  tests  of 
staining  with  acids,  examining  with  the 
microscope,  etc.,  are  worthless,  or  at  least 
too  crude  and  uncertain  to  be  of  any  prac- 
tical value.  Oolor  changes  with  the  degree 
of  polish  that  is  produced,  and,  in  short, 
there  is  no  reliable  guide.  The  purchaser 
must  depend  entirely  npon  the  reputation 
of  the  manufacturer.    There  is  plenty  of 
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good  steel  to  be  found;  the  troable  lies  with 
the  oatlen.  They  are  careleaa  and  in  haste, 
and  as  a  oonseqaence  they  bam  the  steel  or 
fail  to  work  it  sofBciently,  and  the  resnlt  is 
a  nseless  tool. 

The  steel  may  be  of  the  very  best  qual- 
ity, however,  and  well  forged,  and  yet  the 
knife  may  fail  from  being  badly  tempered — 
too  soft  or  too  hard.  If  too  soft,  the  edge 
is  soon  dolled;  the  knife  requires  to  be  fre- 
quently honed,  and  the  time  wasted  in 
keeping  it  in  order  is  a  serious  drawback. 
If  too  hard  it  is  impossible  to  give  it  a  keen 
edge,  for  the  metal  crumbles  away  as  soon 
as  it  is  honed  or  stropped  very  thin,  and 
the  edge  becomes  ragged  and  dull.  Good 
steel,  well  forged,  may  be  so  tempered  that 
it  will  neither  crumble  nor  become  rapidly 
dull. 

Much  may  be  learned  on  this  point  from 
careful  inspection  of  the  edge,  and  trial  on 
a  piece  of  horn,  such  «s  an  old  razor  handle. 
When  drawn  over  a  dean  piece  of  horn 
once  or  twice,  the  edge  of  a  soft  knife  is 
completely  dulled;  if  well  tempered  it 
should  scarcely  lose  its  keenness.  Again, 
when  laid  flat  on  the  thumb  nail  and 
pressed,  the  edge  ought  to  bend  up  with- 
out  breaking  or  crumbling,  and  at  once, 
when  the  pressure  is  removed,  resume  its 
original  shape.  The  extent  to  which  ex- 
treme hardness  or  durability,  and  tough- 
ness may  be  combined,  is  well  shown  in  the 
famous  Toledo  sword  blades.  One  of  these 
blades  will  shear  through  an  iron  nail  with- 
out having  its  edge  perceptibly  dulled,  and 
yet  so  tough  and  springy  is  it  that  it  may 
be  coiled  up  into  a  hoop  of  several  folds 
without  breaking  or  receiving  any  perman- 
ent set.  If  we  could  only  get  section  knives 
of  stuff  like  this,  it  would  be  a  pleasure  to 
work  with  them. 

After  all,  however,  the  only  test  of  these 
two  points,  material  and  temper,  is  a  fair 
trial  in  actual  practice.  Of  the  form  of  the 
blade,  however,  it  is  easy  to  judge,  and 
there  are  a  few  points  which  are  frequently 
overlooked,  and  which  give  rise  to  errors 
that  are  attributed  to  other  causes. 

In  the  text  we  are  told  that  "  It  is  essen- 


tially necessary  that  the  back  and  edge  of 
the  blade  be  strictly  parallel  to  each  other." 
The  author  undoubtedly  knew  what  the 
correct  form  should  be,  but  the  deflnitian 
he  has  given  is  not  a  ooneet  mathematieal 
statement  of  the  oonditions  involved.  These 
are  as  follows: 

The  edge  must  form  a  straight  line,  and 
both  the  edge  and  the  under  side  <^  the  back 
muMt  lie  in  the  same  plane. 

Let  us  consider  these  conditions  some- 
what carefully. 

Since  the  hole  in  which  the  material  to  be 
cut  is  imbedded  is  always  circular,  and  since 
the  blade  is  generally  pressed  forcibly  against 
thet^bleof  the  microtome,  it  is  obvious 
that  if  the  edge  of  the  knife  be  carved  it 
will  sink  into  the  hole  to  a  greater  or  leas 
depth,  according  as  it  is  further  from  the 
centre  of  the  hole  or  nearer  to  it  To  ex- 
plain this,  let  us  refer  to  the  greatly  ex- 
aggerated drawiog  given  in  Fig.  1,  where 


Fig.  1. 

the  edge  of  the  knife,  a,  6,  is  shown  in  two 
different  positions  covering  the  hole  of  the 
microtome.  The  least  degree  of  reflection 
will  show  that  as  the  knife  passes  towarde 
the  centre,  from  ad,  to  a  6,  it  will  have  a 
tendency  to  turn  on  the  back  as  on  a  hinge, 
and  the  middle  of  the  edge  will  sink  deeper 
into  the  hole  as  it  approaches  the  centre  of 
the  latter.  The  section  will  therefore  vaiy 
in  thickness  and  prove  useless.  This  diffi- 
culty can  be  obviated  only  by  the  use  of  ft 
straight  edge  like  e,/,  which  will  slways  lie 
in  the  same  plane. 

If  the  knife  were  perfectly  rigid,  and  the 
curved  edge  and  back  lay  entirely  in  the 
same  plane,  this  difficulty  would  not  oooor 
to  such  a  great  extent.  But  since  a  carved 
edge  rarely  lies  wholly  in  the  plane  of  the 
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back  of  the  knife,  and  since  the  blades  of 
most  kniyes,  espeoially  those  thin  ones  nsed 
for  eatting  sections  of  soft  tissues,  yield  a 
little  to  pressure,  and  since  this  pressure  is 
never  exactly  the  same,  it  is  impossible  to 
prevent  irregularities  from  occurring. 

While  it  is  not  necessary  that  the  back  of 
the  knife  and  the  cutting  edge  should  be 
parallel  to  each  other,  it  is  absolutely 
necessary  that  they  be  in  the  same  plane, 
or,  as  mechanics  say,  ''out  of  wind.**  If 
this  condition  be  not  observed,  the  blade 
will  rock  on  the  microtome  table  as  it  passes 
over  it,  and  irregularity  in  thickness  of 
section  irill  result. 

A  slight  knowledge  of  geometry  will  en- 
able any  one  to  see  that  these  statements  are 
strictly  accurate. 

As  regards  other  points  in  the  fonn  of 


The  owner  does  not  find  this  out  until  he 
discovers  that  the  knife  is  ruined,  because 
nothing  is  more  easy  than  to  cool  the  blade 
and  grind  off  the  tell-tale  blue  spots.  When 
charged  with  his  rascality,  the  cutler  always 
denies  it  and  lays  the  blame  on  a  "  soft  spot 
in  the  steel " — a  n^serable  subterfuge — too 
transparent  to  deceive  the  least  expe- 
rienced. 

The  only  protection  against  this  is  either 
to  entrust  the  knife  to  a  man  of  known 
carefulness  and  integrity,  or  to  stand  over 
him  while  he  does  it  If  the  knife  be 
ground  under  the  owner's  eye,  no  fear  need 
be  entertained,  because  it  is  easy  to  insist 
upon  the  use  of  plenty  of  water. 

The  grindstone  used  for  section  knives 
should  be  of  fine  grain,  and  it  should  run 
true  and  be  very  straight  across  the  face. 


the  knife,  we  refer  to  what  has  been  previ-  ■  otherwise  it  will  be  impossible  to  grind  the 
OQsly-  said  when  discassing  the  general !  knife  true,  and  this,  as  we  have  seen,  is  a 
principles  which  should  govern  the  con- 1  necessity. 

struction  of  cutting  tools.  |     Eveiy  microscopist   that  expects  to  do 

We  now  proceed  to  give  a  few  practical  i  much  at  cutting  sections  must  learn  to  hone 

directions  for  sharpening  knives  and  razors  his  own  knife  or  razor.     Of  the  various 


and  keeping  them  in  order. 

Section   knives,  during   the  process  of 
sharpening,  are  subjected  to  three  distinct 


hones  in  use,  the  famous  Turkey  oilstone  is 
said  to  be  altogether  the  best.  It  is,  how- 
ever, very  difficult  to  get  it  genuine  and  in 


processes:  1.  Grinding;  2.  Honing;  3.  Strop-  sufficiently  large  pieces.     We  therefore  use 
ping.  the  Gemuui   hone-slate— a   softer,    yellow 

Grinding  is  one  of  the  most  important,  stone,  of  wonderful  fineness  and  cutting 
though  it  is  probable  that  it  will  rarely  be ;  power.  The  ordinary  whetstones  are  alto- 
undertaken  by  the  microscopist  himself,  j  gether  too  coarse,  and  as  for  artificial 
More  knives  and  razors  are  spoiled  in  grind-  stones  and  strops,  they  may  do  for  coarse 
ing  than  in  any  other  way.  We  have  now  work  and  common  razors  for  scraping,  but 
in  our  possession  an  excellent  knife  which  they  will  not  do  for  knives  used  for  section 
in  an  evil  hour  we  entrusted  to  a  New  York  cutting.  If  any  of  our  readers  should  be 
cutler,  and  received  it  back  utterly  ruined,  so  fortunate  as  to  possess  a  good,  old-fash- 
the  temper  being  entirely  taken  out  of  the  ioned  Turkey  oilstone  with  a  fair-^ized  sur- 
bladesl    Some  of  our  readers  may  wonder  face,  let  them  think  much  of  it.    It  is  in- 


at  this,  bat  unfortunately  it  is  too  true. 
The  cutler,  to  save  time  and  trouble,  too 
frequently  holds  the  blade  against  the  stone 
with  such  force  that  it  becomes  over-heated, 
espeoially  when  he  is  a  little  careless,  and 


valuable.  Years  ago,  when  working  on 
some  investigations  that  required  the  use  of 
very  sharp  knives,  we  were  offered,  by  an 
old  English  carpenter,  the  use  of  a  real 
Turkey  stone.     We  have  never  since  found 


allows  the  supply  of  water  to  fall  short*  i  anything  that  did  its  work  so  quickly  t^nd 

'  so  weU. 

•HothiDg  is  more  euy  than  to  heat  a  thin  rod  or  I     To  merely  mention  the  substitutes  for 
„  -.    _    _   -_„  .  .      .      Turkey  oilstone  would  fill  some  pages.   We 

therefore  confine  ourselves  to  the  German 


■tout  wire  red  hot  by  holdiog  it  Against  a  dry 
grindstone  rapidly  revolving,    we  have  often  km- 


flre  in  this  way. 


28 


THE  AM£BIGAN 


hone.  It  is  obtained  from  the  slate  monn- 
taina  in  the  neighborhood  of  Batisbon, 
where  it  oconrs  in  the  form  of  a  yellow  yein 
running  yerticaUy  into  the  bine  elate,  some- 
times not  more  than  an  inch  in  thioknesa, 
and  yarying  from  twelve  to  eighteen  inches. 
After  being  quarried  it  is  sawed  into  thin 
slabs,  which  are  nsnally  cemented  to  a  sim- 
ilar slab  of  the  bine  slate  as  a  support,  and 
the  combined  stones  are  then  set  in  a 
wooden  frame  and  fitted  with  a  cover  also 
of  wood.  Unlike  the  Turkey  oilstone,  the 
Arkansas  stone  and  some  others,  the  Ger- 
man hone  is  soft  and  easily  scratched  and 
worn.  It  must  therefore  be  carefully  pre- 
served, and  a9  the  Jlatness  of  the  hone  is  an 
important  point,  it  should  never  be  used 
for  anything  but  section  knives. 

Having  purchased  a  hone,  the  first  thing 
to  do  is  to  see  that  it  is  perfectly  true;  that 
is,  that  its  surface  is  a  perfect  plane.  If 
hollow  or  twisted,  it  is  useless  until  made 
straight.  It  may  be  tested  by  means  of 
two  steel  or  wood  straight-edges,  and  the 
method  of  doing  this,  which  is  very  simple 
but  difficult  to  describe,  the  microsoopist 
can  learn  from  any  cabinet-maker  or  car- 
penter. If  the  hone  be  not  true,  it  must  be 
made  so,  and  this  is  best  done  by  grinding 
it  with  emery  on  a  slab  of  marble,  or,  bet- 
ter still,  a  plate  of  cast  iron  which  has  been 
planed  true.  (Waste  castings  with  planed 
surfaces  may  be  found  in  most  machine 
shops,  and  may  be  either  borrowed  or  pur- 
chased for  a  small  sum.)  .If  the  hone  is 
very  uneven,  coarse  emery  may  be  used  at 
first;  then  finer  must  be  taken,  and  so  on 
until  the  surface  of  the  hone  is  not  only 
true  but  very  smooth.  This  involves  con- 
siderable-labor,  but  it  cannot  be  avoided  if 
a  true  edge  as  well  as  a  sharp  one  is  desired, 
and  hence  our  advice  to  use  the  hone  for 
nothing  but  section  knives.  Accuracy  in  a 
penknife  or  a  razor  for  shaving  is  of  no  conse- 
quence; in  a  section  knife  it  is  a  sine  quatwn. 

The  surface  of  the  hone  must  not  only  be 
true  and  smooth,  it  must  also  be  clean  and 
free  from  dust  and  grit,  a  single  particle  of 
which  may  spoil  the  work  of  hours.  It 
should,  therefore,  when  not  in  use,  be  kept 


constantly  covered.  It  is  always  used  with 
oily  and  this  oil  shotdd  be  of  a  kind  that 
does  not  readily  dry  up.  Qood  sperm  is 
exoeUent,  and  so  is  purified  neats-foot  oil 
Avoid  kerosene,  soap  and  water  and  similar 
fluids  which  are  so  frequently  recom- 
mended, especially  tmder  the  guise  of  nev 
discoveries.  They  have  all  been  tried  and 
found  wanting.  After  use  the  stone  should 
be  carefully  wiped  clean,  fresh  oil  being 
applied  when  it  is  next  used.  It  most 
never  be  used  without  a  liberal  supply  of 
oil,  otherwise  it  will  become  glased  and 
will  no  longer  act  on  the  steel 

The  hone  being  in  good  order,  the  blade 
is  laid  flat  on  it  and  moved  over  its  surface 
with  circular  sweeps.  The  method  of  doing 
this  is  easily  acquired,  and  is  best  learned 
by  watching  an  expert  cutler  at  work.  If 
we  could  only  hit  it,  the  perfection  of  this 
operation  would  be  to  wear  down  the  aides 
of  the  blade  until  they  just  met;  they  would 
then  form  a  keen  and  perfect  edge.  Unfor- 
tunately we  cannot  always  hit  this  point 
exactly;  we  are  apt  to  overdo  the  matter 
just  a  Uttle,  and  then  comes  up  the  hiie  noir 
of  beginners — the  "wire  edge.*'  This  is 
caused  by  the  metal  of  the  blade  bending 
away  from  the  hone  as  soon  as  it  becomes 
of  a  certain  degree  of  thinness.  Once  it 
does  this  it  cannot  be  worn  off  by  the  hone, 
and  the  only  way  to  remove  it  is  to  draw  the 
edge  of  the  knife  or  razor  across  a  piece  of 
horn  or  hard  wood.  After  removing  the 
wire  edge  in  this  way,  give  the  blade  one  or 
two  sweeps  on  the  hone  and  then  strop  ii 
If  the  blade  be  very  soft,  the  wire  edge 
comes  very  quickly  and  easily,  and  is  very 
hard  to  get  rid  of.  On  very  hard  blades  the 
wire  edge  is  not  so  apt  to  make  its  appear- 
ance. It  comes,  however,  on  very  excellent 
blades.  It  may  be  avoided  in  a  measure  by 
driving  the  blade  edge-first  over  the  hone, 
and  indeed  the  blade  should  always  be 
sharpened  most  in  this  way.  And  since  the 
backward  and  forward  strokes  are  always 
nearly  equal,  as  regards  space  passed  over, 
this  is  accomplished  by  exerting  a  greater 
pressure  on  the  forward  than  on  the  back- 
ward stroke. 
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This  wire  edge  ia  a  luuity  thing  whan  it 
breaks  off  on  the  hone.  Unless  removed  it 
wiU  very  speedily  rain  a  fine  knife;  there- 
fore look  ont  for  it,  and  wipe  off  the  hone 
carefully  if  yon  haye  any  suspicion  that 
particles  of  steel  have  broken  off  the  blade 
and  got  on  to  it 

In  honing,  as  in  everything  else,  how- 
ever, nothing  but  practice  will  impart  skill, 
and  he  who  intends  to  become  an  expert 
shonld  practice  on  a  few  old  razors,  grind- 
ing, honing  and  stropping  them  himself 
until  he  has  acquired  the  art  of  giving  them 
an  edge  far  keener  than  most  of  the  razors 
ordinarily  used  for  shaving. 

The  last  operation  to  which  the  knife  is 
sabjected  is  that  of  stropping,  and  as  the 
blade  should  be  stropped  after  every  sec- 
tion, it  becomes  important  that  our  tools 
fihoold  be  good,  and  that  we  should  know 
how  to  use  them.  By  having  two  or  three 
knives  we  can  always  avoid  grinding  and 
honing  the  blades  ourselves,  for  it  is  then 
easy  to  hire  the  work  done,  and  half-a-dozen 
Icnives  will  last  a  careful  worker  a  long  time 
with  merely  the  aid  of  a  good  strop.  But 
the  strop  he  must  use  himself.  Fortunately 
no  great  skill  is  required  in  stropping,  but 
the  strop  must  be  a  good  one,  and  is  best 
home-made. 

Oar  readers  have  doubtless  seen  the 
"  Cheap  John  "  strop-vendors  take  a  rough 
table  knife,  strop  it  on  one  of  their 
"patent"  strops  and  cut  a  hair  with  it. 
Nevertheless  such  a  knife,  sharpened  in  that 
vay,  would  not  cut  good  sections,  and  such 
a  strop  is  not  just  the  thing  for  giving  the 
finishing  touch  to  a  section  knife,  even 
though  the  label  does  say  that  it  is  "in- 
tended for  surgical  instruments.*'  * 

The  strop  should  never  be  used  with  the 
i&tention  of  removing  metal  so  as  to  thin 
the  edge  of  the  knife.    This  is  the  proper 

^he  fineft  emery  paper,  elaed  on  a  atrip  of 
wood  and  naed  aa  a  strop,  wUT  impart  to  a  razor 
{^  edge  niffioientiy  keen  to  enable  it  to  remove  the 
^^0,  and  if  paper  three  or  four  degrees  coarser 
^^ted,  a  very  dull  knife  or  razor  may  be  sharp- 
ened, and  afterwards  stropped  on  the  finer  emery, 
^tUitigkeenenonghtoent  a  hair.  But  it  wfii 
oefonnd  that  outtlng  edges  produced  Id  this  way 
•n  not  smooth  enoogb  for  sectlon-oatting. 


function  of  the  hone,  and  those  who  depend 
most  on  the  hone  and  least  on  the  strop, 
will  always  succeed  best  The  strop  is  used 
in  the  first  place  for  smoothing  off  tiie  edge« 
and  in  the  second  for  removing  that  in- 
cipient dullness  which  always  comes  from 
even  the  slightest  use.  It  is  true  that  in 
the  latter  case  the  strop  trespasses  some* 
what  on  the  functions  of  the  hone,  but  only 
to  a  very  slight  extent,  and  stropping  should 
never  be  carried  so  far  as  to  require  more 
than  a  very  few  strokes.' 

The  best  material  for  a  strop  is  good  calf* 
skin,  well  tanned,  and  firmly  glued  to  a 
strip  of  wood  with  the  hair  side  out.  The 
leather  should  be  hard,  otherwise  it  will 
rapidly  round  the  edge  of  the  knife.  The 
way  in  which  this  occurs  is  readily  under* 
stood  from  Figs.  2  and  8.  In  Fig.  3  the 
leather  is  seen  to  rise  up  behind  tlie  edge 


Fig.  2. 

of  the  blade  as  the  latter  passes  over  it,  so 
that  instead  of  two  plane  facets  meeting  at 
an^angle  of  from  15°  to  20°  as  left  from  the 
hone,  (Fig.  2)  the  edge  has  become  consid- 
erably rounded,  and  the  ultimate  angle  of 


Fi^.  3. 

the  cutting  edge  is  nearly  or  quite  doubled* 
The  hardest  and  firmest  leather  should 
therefore  be  chosen,  avoiding  of  course  any 
leather  that  has  been  made  hard  and  unpll- 
able  by  the  action  of  water  or  other  agents. 
Two  sides  will  be  found  enough  for  a  strop. 
On  one  the  leather  should  be  kept  deani 
while  the  other  should  be  thoroughly  im« 
pregnated  with  fine  grained,  but  very  hard 
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ronge  or  eroons.*  Bonge  is  an  artificial 
oxide  of  iron,  prepared  by  expoang  snl- 
pbate  of  iron  to  heal  The  hardness  of  the 
resulting  powder  depends  npon  the  temper- 
ature to  whioh  it  has  been  exposed,  and  this 
temperature  is  very  well  indicated  by  the 
color  which  the  ronge  assumes.  Bright  red 
or  crimson  ronge  ia  soft  and  will  not  cut 
steel;  hard  rouge,  suitable  for  polishing 
steel,  ia  purple  in  color,  and  this  quality 
should  therefore  be  chosen.  Great  care 
should  be  taken  to  see  that  it  is  free  from 
gritty  particles,  and  it  should  be  well 
rubbed  into  the  leather  in  a  dry  state.  All 
mixtures  of  grease  and  oil  with  abrasive 
substances  should  be  eschewed.  If  the 
leather  be  of  good  texture,  and  the  rouge 
hard  and  fine,  a  very  few  strokes  will  suffice 
to  impart  the  last  degree  of  smoothness  and 
keenness  to  the  blade. 

Since  grit  and  dust  would  soon  spoil  the 
strop,  it  should  be  kept  carefully  covered 
and  protected.  The  rouge  will  require 
occasional  renewing,  which  may  be  done  by 
sprinkling  a  little  lightly  over  the  surface 
and  rubbing  it  in  with  the  finger.  Oonae- 
quently  we  find  that  the  best  and  most  con- 
venient holder  for  rouge  is  a  bottle  with 
some  fine  but  porous  fabric  tied  over  the 
mouth  of  it,  forming  as  it  were  a  sorir  of 
dredge.  Over  the  bottle  mouth  and  its 
cover  should  be  tied  a  paper  cap  to  keep 
out  dust. 

We  have  thus  endeavored  to  give,  in  as' 
simple  a  manner  as  possible,  such  informa- 
tion as  will  guide  the  microscopist  to  the 
acquisition  of  skill  in  this  most  important 
but  generally  despised  department  of  his 
art.  We  are  told  by  the  biographer  of 
Swammerdam  that  a  great  deal  of  his  suc- 
cess waa  to  be  attributed  to  his  skill  in 
sharpening  his  fine  knives  and  scissors. 
The  same  is  also  stated  of  other  noted 
workers,  and  yet  none  give  even  the  slight- 
est directions  to  the  novice  who  desires  to 

*B<mg6  mMj  be  parohMed  from  dealers  in  watoh- 
m&ken'  tools.  Thoie  who  cannot  proonre  it 
readiW  may  very  easily  prepare  it  for  themselves. 
Fnll  direoticms  may  be  tonnd  in  the  "Amatenr's 
Handbook."  Hew  York:  Industrial  Pablioation 
Company. 


follow  in  their  footsteps.  There  is  not,  to 
onr  knowledge,  a  single  book  in  the  Eng- 
lish language  which  treats  fully  of  this  sab- 
ject,  with  perhaps  the  exception  of  Holtz- 
apffel's  work  on  "Mechanical  Hanipola- 
tion,"  and  this  has  long  been  out  of  print 
As  previously  stated,  however,  it  is  only  I7 
practice  that  the  necessary  finger-skill  oaa 
be  acquired,  but  this  skill  is  well  worth 
acquiring  at  any  cost.  The  man  whode> 
pends  npon  cutlers  and  knife  grinders  will 
never  make  satisfactory  progress. 


•  •  • 


Experiments  with   Pyrethreum  Roseum 
in  Killing  insects. 

BT  W.  Ii.  CABFBSTBB,  U.  &  A. 

IN  the  August  number  of  the  Americ(» 
2ra<ttra/t8<  appeared  an  article  on  the 
carpet-beetle,  by  J.  A.  lintner,  in  which 
the  statement  was  made,  ae  nearly  as  I  oas 
now  remember,  that  ''although  he  had 
never  used  FyrMreum  roseutn  as  an  inseet 
exterminator,  he  had  no  doubt  that  it  would 
prove  unavailing  if  applied  to  the  deBtnio- 
tionof  the  Anihrenus,**  As  it  seemed  un- 
fair to  condemn  without  a  trial  what  is  gen- 
erally regarded  as  a  useful  insect  poison,  I 
resolved  to  test  it  experimentally;  and  nov 
present  the  result  of  several  trials  with  dif • 
f  erent  orders  of  insects. 

The  insects  were  placed  under  a  tumbler, 
which  was  slightly  raised  to  admit  fresh  air, 
and  a  small  quantity  of  the  PtfreAreum 
roseum,  or  Persian  insect  powder  of  com- 
merce, introduced  on  the  point  of  a  pen- 
knife. The  movements  of  the  inseols 
brought  them  in  contact  with  the  powder, 
which  readily  adhered  to  the  body;  in  st- 
tempting  to  remove  it  from  their  appen- 
dages a  few  particles  would  be  carried  to 
the  mouth  and  thus  incorporated  in,  the 
juices  of  the  stomacii  with  fatal  efiTect 

A  honey-bee  became  perfectly  helpless  in 
fifteen  minutes,  a  mud-wasp  in  eight  min- 
utes, a  small  species  of  ant  in  five  min- 
utes; a  small  species  of  PyraHdoB  became 
helpless  in  twenty  minutes;  the  large  Fa^ 
pUto  asterias  resisted  the  effects  of  the  dng 
for  over  one  hqpr,  and  upon  being  released 
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seemed  to  reoover,  but  died  next  day.  A 
larva  of  one  of  the  NoctuaelUcB  did  not  seem 
sofioeptible,  its  jaws  were  repeatedly  filled 
with  the  powder,  which  it  invariably  ejected 
by  throwing  oat  its  juices;  at  the  end  of 
two  hours  it  was  still  able  to  crawl  feebly. 
A  house-fly  became  helpless  in  ten  minutes, 
a  mosquito  in  fifteen  minutes,  a  flea  in 
three  minutes. 

In  experimenting  upon  the  Coleoptera,  an 
insect  as  nearly  the  size  of  the  carpet-beetle 
as  could  be  found  was  secured  in  Diabrotica 
duodecim-punclata,  an  abundant  species 
here.  It  was  easily  affected,  and  became 
helpless  in  twelve  minutes.  A  small  pinch 
placed  in  the  jaws  of  a  large  Garabus 
stopped  locomotion  in  thirty  minutes.  The 
ffemiptera,  owing  to  their  peculiarly  shaped 
mouths,  were  enabled  to  vigorously  resist 
the  baleful  influence.  A  species  of  Corem 
was  active  at  the  end  of  two  hours,  but  was 
tdtimately  overcome.  A  large  sized  katy- 
did was  deprived  of  motion  at  the  end  of 
ten  minutes;  Calopienus  spretus  likewise  in 
eighteen  minutes.  A  dragon-fly  {Libellu- 
lidce)  died  in  one  hour.  Spiders  succumbed 
in  one  hour  and  fifteen  miutes.  The  scent 
from  the  powder  did  not  produce  any  bad 
effect  upon  insects  subjected  to  its  odor 
where  actual  contact  was  not  possible.  But 
when  carried  to  the  maxiUsB  or  mandibles, 
the  effect  is  to  produce  complete  paralysis 
of  the  motor  nerves.  The  legs  are  par- 
alyzed in  regular  order,  commencing  with 
the  first  pair;  insects  will  sometimes  live 
for  days  in  this  condition,  but  death  ulti- 
mately results  from  the  introduction  into 
the  mouth  of  the  smallest  quantity.  These 
experiments  prove  that  all  insects  having 
open  mouth  parts  are  peculiarly  susceptible 
to  this  powerful  drug.  And  as  a  result,  the 
writer  does  not  hesitate  to  recommend  the 
powder  to  housekeepers  as  an  infallible 
ftgent  in  destroying  ihe  carpet-beetle  and 
preventing  its  ravages.  Twenty-five  cents 
worth  of  powder  liberally  sprinkled  upon 
the  floor  before  putting  down  a  carpet,  and 
Afterwards  freely  placed  around  the  edges 
and  never  swept  away,  will  suffLce  to  pre- 
B^rve  a  large  sized  carpet.    No  ill  effects 


from  its  use  need  be  feared  by  the  house- 
hold, since  if  applied  in  this  way  it  will  be 
only  poisonous  to  all  kinds  of  insects. — 
American  NcUuralist. 


Examination  of  Powders—A  New  Em- 
ployment for  the  Microscope. 

npHE  value  of  many  materials  that  are 
-^  used  in  the  arts  depends  very  much 
upon  the  degree  of  fineness  to  which  they 
are  reduced  to  powder.  This  is  usually 
judged  by  the  sense  of  feeling — a  little  of 
the  powder  being  rubbed  between  the 
fingers.  In  some  cases  the  appearance  of 
the  powder  as  to  color,  and  its  behavior 
when  laid  in  a  little  heap,  and  moved  about 
with  a  knife  or  spatula,  is  a  good  guide. 
Most  substances,  when  reduced  to  a  very 
fine  powder,  behave  like  fluids  in  some 
respects  and  like  solids  in  others.  For  ex- 
ample, they  can  be  made  into  a  heap  with  a 
perpendicular  face,  which  cannot  be  done 
with  sand,  for  example.  (Try  this  with 
flour  or  with  silica — sand  very  flnely  pow- 
dered). But  the  most  accurate  way  of 
judging  of  theflneness  of  powders  is  by 
the  microscope.  Under  a  power  of  100 
diameters,  most  powders  look  coarse;  250 
shows  well  some  powders  which  are  re- 
garded as  very  fine,  while  there  are  no  pow- 
ders in  market  which  do  nol  appear  coarse 
under  a  power  of  500  or  600.  The  methods 
of  examination  will  probably  vary  under 
different  circumstances,  but  in  any  case, 
the  operation  is  a  very  simple  one. 

In  this  case  a  doubling  of  the  magnifying 
power  more  than  doubles  the  efficiency  of 
the  microscope,  for  this  is  one  of  the  few 
cases  where  areas  and  even  cubical  contents 
are  of  account.    A  fragment  seen  under  a 

power  of  100  will  appear  as  large  as  a  f  rag- 
men t  that  is  not  only  10,000  times,  but 
1,000,000  times  as  large,  and  under  a  power 
of  600  diameters,  a  fragment  weighing  the 
l-10,000th  part  of  a  grain  will  appear  as 
large  as  one  which  weighs  over  three 
pounds  avoirdupois  I  This  seems  very 
astonieliing,  but  a  little  calculation  will 
readily  show  its  accuracy,  and  points  very 
strongly  to  a  hitherto  neglected  but  very 
important  employment  for  the  micro- 
scope.—  Young  Scientist, 
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On  a  Standard  for  Micrometry.         ~o"» '«»  ret-onabto  diffeieooea  of  opinion, 

and  the  sune  reaaoiu  which  make  a  oom- 

IFwn^  advance  Aui.  of  th*  A.naican  IfaturalUt.]         ^^^  neoOMUy,  ahould  Wqoire  US  tO  8ub- 

^"opk^lMon^ofThV^-ft^- saenU^^  «nit  onr  view,  with  c«idor  and  plainne.., 

Hon,  Deo.  2, 1878.  but  without  demanding  or  ezpeeting  that 

GENTLEMEN— When  the  subject  of  a  they  Bhall  be  adopted  aa  a  whole.  A  iair 
standard  for  micrometry  came  before !  hearing  and  a  reepectfoi  consideration  iBaU 
this  society,  at  the  soggestion  of  the  late  •  that  can  be  asked  by  any  one  in  sach  a 
National  Microscopical  Congress,  we  found  |  case.  And  for  the  same  reasons,  any  actioD 
ourselves  unable  to  vote  satisfactorily  upon  taken  by  a  committee,  or  by  any  society  or 
it)  not  for  want  of  any  definite  desire  in  group  of  societies,  should  be  snggestiYe  or 
respect  to  it,  but  because  it  seemed  evident  advisory,  and  not  positive  or  diotAtoriaL 
that  a  mere  affirmative  or  negative  answer  There  may  even  be  some  who  beliere 
to  the  proposals  of  the  Congress  would  not  that  nothing  useful  can  be  accomplished  in 
accomplish  any  desired  result  For  a  few  this  field;  but  a  second  thought  may  ahov 
individuals  or  societies  to  oosmiit  them-  that  much  good  can  be  effected,  witboot 
selves  positively  either  for  or  against  those '  doing  anything  of  doubtful  expediency.  It 
proposals,  might  even  render  valuable  pro-  seems  unfortunate  that  in  the  suggestiom 
gross  on  this  important  subject  more  diffi-  of  the  Congress  more  prominence  vas 
cult.  The  differences  of  opinion  were  so  |  given  to  those  points  in  regard  to  which 
strong  and  so  reasonable,  and  the  other  there  is  greatest  difference  of  opinion,  aod 
interests  involved  were  so  diverse  and  wide-  most  intelligent  doubt  as  to  what  ought  to 
spread,  as  to  call  for  a  thorough  conference  be  done,  than  to  the  more  important  want 
before  adopting  any  definite  policy.  We '  underlying  them.  What  we  need  is  pee- 
therefore  suggested  a  national  committee  cision,  first,  and  afterwards  uniformity  of 
to  investigate  the  subject,  confer  with  per- 1  nomenclature  if  we  can  get  it.  The  esseD- 
sons  wishing  to  be  heard  or  likely  to  give  |  tial  part,  on  which  all  should  agree,  is  that 
valuable  information  in  respect  to  it,  and  \  statements  of  size  and  distance  should  have 
place  the  data  thus  obtained  at  the  service !  a  definite  meaning;  that  when  an  author 
of  all  parties  interested.  As  yet  we  have  >  mentions,  for  instance,  the  1-lOOOth  of  an 
heard  of  no  opposition  to  the  appointment  inch,  or  the  1-lOOth  of  a  centimetre,  or  of 
of  the  proposed  oommittee.  The  whole ,  a  millimetre,  that  statement  should  mean 
spirit  of  the  world's  science  at  the  present '  one  and  the  same  thing  to  him,  the  writer, 
day  calls  for  the  highest  possible  precision  and  to  all  intelligent  readers.  This  oer- 
in  determining  questions  of  the  form  and  tainly  is  not  true  in  regard  to  the  measure- 
size  of  objects.  It  is  well  known  that  such '  ments  made  and  recorded  with  the  mioro- 
precision  has  not  been  attained  in  micro-  i  scope  in  the  past  or  at  the  present  time, 
metry;  and  it  is  difficult  to  believe  that  any  The  best  stage  micrometers  in  use,  aa  a 


one  who  desires  to  give  a  respectful  hear- 
ing to  the  wishes  of  his  fellow  students, 
could  seriously  object  to  submitting  this 


basis  for  measurements,  are  well  known  to 
differ  among  themselyes  by  Tarions  a&<i 
easily  measurable  discrepancies  which  most 


manifestly  important  subject  to  the  consid- '  represent  errors  on  one  side  or  both.  In 
oration  of  a  suitable  committee.  Whether  |  comparing  micrometers  from  different 
in  favor  of  one  action,  or  of  another,  or  of  sources,  differences  of  two  per  cent  have 
none,  we  should  certainly  be  willing  that  often  been  noticed,  and  sometimes  as  high 


all  opinions  and  preferences  be  heard  be- 
fore making  our  final  decision. 
As  to  the  course  which  should  be  adopted 


as  six  per  cent.  Far  less  errors  than  these, 
and  such  as  are  quite  generally  presoit, 
must  greatly  impair  the  scientific  valae  of 


by  the  committee,  or  recommended  to  the  aU  measurements;  and  it  may  be  safely  said 
country,  there  is,  however,  the   greatest  |  that  the  exact  degree  of  acouracy  ot  the  in- 
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stmmentfl  used,  and  therefore  of  the  meas- 
Tuemente  recorded,  by  obserrera  with  the 
microsoope,  is  seldom  known  to  the  anthora 
themselyes,  and  scarcely  eyer  to  the  readers 
of  their  i>apers.  Nor  can  indiyidnal  care 
and  labor  overcome  this  difficulty.  A  stu- 
dent can  reject  conspicuously  bad  ruling, 
and  take  the  average  of  the  best  -withi^ 
reach;  but  oannot  know,  at  last,  exactly  how 
well  his  best  scale  represents  its  nominal 
Tslne.  To.determine  how  nearly  the  1-lOOth 
of  an  inch  on  our  glass  plate  corresponds  to 
the  l-360()th  of  the  standard  yard  in  Lon- 
don, or  of  our  national  copy  of  that  stan- 
dard in  Washington,  is  a  most  valuable 
result  which  can  be  attained  only  by  con- 
certed action,  and  is  well  worthy  the  labor 
of  any  committee  or  of  any  society.  We 
need  a  tangible  inch,  whether  called  a  stan- 
dard or  not,  which  should  be,  as  nearly  as 
can  be  determined  by  the  modem  micro- 
scope, or  by  any  other  known  means,  the 
l-d6th  part  of  the  standard  yard;  or  a  cen- 
timetre oorresponding  equally  well  with 
the  1-lOOth  of  the  standard  metre;  or  some 
other  equaUy  determined  unit,  which  should 
be  officially  recognized  as  authority  for  all 
who  desire  the  greatest  attainable  accuracy. 
If  so  accurate  a  subdivision  exists  among 
^e  national  standards  at  Washington,  it 
might  be  verified  by  the  committee,  and 
arrangements  sought  from  those  having  it 
in  charge  by  which  it  could  be  made  prac- 
tically useful  to  the  microscopists  of  the 
ooontry.  If  such  a  standard  does  not  ex- 
ist, one  should  be  made;  or  if  it  is  not 
within  the  power  of  our  present  art  to  give 
results  in  which  the  microscope  cannot  find 
s  fault,  then  the  end  could  be  attained, 
measurably  well,  by  selecting  a  standard  as 
perfect  as  possible,  and  attaching  to  it 
a  statement  of  its  carefully  determined 
errors, 

This  standard,  if  it  be  proper  to  call  it  a 
standard  at  all,  should  be  selected  by,  or 
made  for,  the  committee,  should  be  the 
Property  of  the  nation,  and  should  have  no 
meroantile  relations  whatever.  By  means 
of  a  limited  number  of  very  carefully  veri- 
fied copies,  which  could  be  also  used  as  a 


means  of  reconstruction  in  case  of  acci- 
dental destruction  of  the  original,  it  could 
be  rendered  available  to  all  persons  who 
make  or  use  micrometers.  The  cheapest 
commercial  scales,  even,  could  without  in- 
crease of  price  be  accompanied  by  a  state- 
ment as  to  how  closely  the  work  of  the 
screw  which  ruled  them  has  been  found  to 
correspond  with  the  standard;  and  all  plates 
bhiiming  a  high  degree  of  accuracy  could 
be  carefully  compared,  space  for  space,  and 
accompanied  by  a  statement  of  the  ascer- 
tained error  of  each  individual  space.  Per- 
sons of  really  scientific  training  would 
gladly  incur  the  extra  expense  of  such  a 
corrected  scale.  Even  a  series  of  micro- 
scopical measurements  already  completed 
and  published,  might,  in  some  cases,  re- 
ceive additional  value  by  a  note,  added  in 
later  editions,  stating  how  nearly  the  ap- 
paratus used  by  the  author  has  been  found 
to  correspond  with  the  standard  afterwards 
adopted. 

Of  course  this  standard  would  deserve 
the  name  only  in  a  limited  sense,  and  not 
in  the  same  sense  as  the  standard  yard  in 
London,  and  the  standard  metre  in  Paris; 
but  it  would  be  an  officially  recognized 
representative  of  some  unit  practicable  in 
microscopy,  and  it  might  be  made  to  add 
greatly  to  the  uniformity  and  value  of  our 
work. 

The  material  of  which  the  standard 
should  be  made,  the  form  it  should  take, 
the  manner  in  which  the  spaces  should  be 
indicated,  the  temperature  at  which  it 
should  be  standard,  and  the  manner  in 
which  it  should  be  made  available  to  the 
public,  and  in  which  its  safety  could  be 
best  secured,  could  only  be  determined 
after  careful  consideration  of  the  world*s 
recent  experience  in  respect  to  the  care  and 
use  of  precise  measures  ci  length.  It  has 
even  been  debated  whether  the  practical 
standard  should  be  a  ruled  plate  or  a 
spacing  screw  for  use  in  ruling  plates.  Bat 
as  the  work  of  a  screw  is  known  to  vary 
considerably  according  to  the  conditions  of 
its  use,  some  of  which  conditions  are  not 
easily  controlled,  the  adoption  of  a  screw, 
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howeyer  accurate  it  might  be,  would  be 
likely  to  result  in  the  diasemination  of  a 
number  of  ruled  plates  possessing  equal 
authority  as  standards,  but  differing  meas- 
urably from  each  other.  Whether  the 
micrometrio  standard  should  be  taken  from 
our  national  standard  at  Washington,  which 
is  itself  a  copy,  or  from  the  world's  stan- 
dard in  Europe,  and  whether  oo-operation 
with  other  countries  is  feasible  in  this  work, 
are  important  questions  for  consideration. 

Whether  the  standard  secured  should  be 
a  fraction  of  the  yard  or  of  the  metre,  and 
how  large  a  fraction,  I,  for  one,  should 
scarcely  have  an  opinion  until  the  commit- 
tee should  ascertain  how  generally  each 
system  is  used  by  the  workers  of  the  coun- 
try, and  how  freely  those  workers  would  be 
willing  to  adopt  the  new  system  by  general 
agreement.  Whichever  system  is  adopted, 
maoy  microsoopists  would  be  glad  to  have 
a  convenient  unit  in  the  other  system,  veri- 
fied by  comparison;  a  standard  centimetre 
divided  into  one  hundred  parts,  for  in- 
stance, being  accompanied  by  an  inch  sim- 
ilarly divided,  and  having,  microscopically, 
the  same  relation  to  it  that  it  has  mathe- 
matically. This  method,  of  possessing  a 
practical  standard  in  each  system,  while 
technically  improper,  would  be  a  conveni- 
ence, and  would  give  a  great  improvement 
in  our  micrometry.  Nor  would  the  objec- 
tion that  it  might  hinder  the  universal 
adoption  of  the  scientific  (metric)  system 
be  a  serious  difficulty  to  my  mind.  The 
adoption  and  rejection  of  systems  is  a  mat- 
ter of  evolution,  not  artifice,  and  the  world 
will  move  at  a  rate  that  depends  upon  its 
average  interests,  without  being  much  af- 
fected by  special  efibrts  to  advance  or  retard 

its  progress. 

■  •  ■ 

—  Certain  manufacturers  of  a  cheap  mi- 
croscope advertise  it  as  follows:  **It  will 
show  the  tubular  structure  of  hair;  also  the ' 
muoh-talked-of  trichina  spiralis,  or  pork- 
worm,  which  has  caused  so  much  excite- 
ment and  so  many  deaths,  thus  furnishing 
an  endless  source  of  amusement  and  in- 
struction combined  "  1 1 


Microscopic  Pond  Life. 

Paper  read  before  the  Nortb  StftlfordBbire  (EDg.) 
Natuxallste'  Field  dab,  by  Mr.  T.  S.  WUIdnf. 

(Oontitmed  from  page  n.) 

WE  will  now  tnas  on  to  examine  botUeNo. 
2.  We  tak<»  np  two  or  three  radiolesi 
and  place  them  first  in  a  large-sized  trongL 
Jn  the  summer  and  autumn  months  of  tbe 
year,  yon  may  almost  invariably  rely  upon 
each  one  of  these  radicles  being  a  mass  of 
life.  It  may  not,  perhaps,  be  seen  ail  at 
onoe;  some  little  time  is  required  to  enable 
the  creatures  to  recover  their  nerves— for 
such  many  of  them  undoubtedly  posseas— 
but  colonies  of  Epistylis  and  Oarchesiiun 
are  pretty  sure  soon  to  reveal  their  pret- 
ence, and  an  exquisite  sight  they  are. 
Here,  again,  we  have  the  cilia  hard  at  work 
While  watching  this,  a  little  sugar-loaf- 
shaped  tube  begins  to  show  signs  of  life, 
and  probably  after  one  or  two  peeps  to  see 
whether  all  is  safe,  the  beautiful  Melioerta 
Bingens  makes  her  appearance.  Here  the 
dlia  are  much  more  developed;  snddenlj 
another  tube,  difieiing  from  the  last  in 
shape,  is  seen  to  open  out,  and  discovers  to 
us  tiie  Gephalosiphon  Limniaii,  whooamee 
his  mrdet  of  oilia  some  two-thirds  of  the 
way  np  that  portion  of  the  body  vinUe 
above  the  tube.  We  examine  different  por- 
tions of  the  contents  of  the  trough,  and 
our  astonishment  increases  the  longer  ve 
gaze.  Every  fresh  move  of  the  trough 
brings  up  some  new  form  of  life.  Here, 
perhaps,  the  beautiful  Floscule,  there 
Yaginicola  Yalvata  and  Orystallina,  both 
veritable  Jacks-in-boxes.  Roaming  about 
rapidly  in  every  direction,  propelled  by  the 
little  wheels  of  cilia  which  each  one  bears, 
are  numbers  of  the  free  swimming  rotifers. 
In  another  part  of  the  field  we  may  poan- 
bly  have  a  group  of  green  Stentors.  In- 
deed, the  whole  scene  before  us  teems  with 
life  and  beauty,  and  as  some  of  the  objects 
are  of  great  interest,  and  have  been  the 
source  of  many  learned  discussions,  we  wsj 
very  pleasantly  spend  a  few  moments  in 
their  more  careful  examination. 

Turning  again  to  the  Melioerta,  or  the 
tube-building  rotifer,  as  it  is  often  called,  a 
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very  ouisory  ezaminatioii  ahowa  us  that  the 
sogar-loaf  tube  is  built  np  of  a  number  of 
reddish-colored  pellets  (in  the  common 
species  perfectly  round.)  Of  this  tube  the 
Melioerta  is  at  once  briokmaker,  mason  and 
architect. 

Scarcely  less  interesting  than  the  Meli- 
certa»  but  I  think  far  more  beautiful,  is  the 
Flosoularia  Omata— or  beautiful  Flosoule^ 
a  rotifer  of  the  same  family  as  the  Meli- 
oerta.   As  the  creature  itself  is  of  the  most 
delicate  transparency,  and  lives  in  a  tube 
ahnost  equally  traniq>arent,  and  the  entire 
animal  is  only  some  sixtieth  of  an  inch  in 
length,  it  is  very  easily  passed  over,  and  to 
be  seen  properly  requires  to  be  most  care- 
fully illtuninated.    It  may  be  compared  to 
a  long  tdbular  flower  with  a  fine  angled 
petal  somewhat  like  that  of  a  convolvulus, 
the  tube  swollen  and  contracted  below  the 
lip,  and  seated  on  the  end  of  a  long  stalk. 
The  name  of  Omata  was  given  to  it  in 
1830  by  Ehrenberg.    The  body  is  sub-oval, 
and  above  it  is  a  neck  or  constriction.  From 
this  neck  the    beautiful  flower-like   disc 
opens,  an.  expanse  of  the  most  exquisitely 
delicate  and  brilliantly  transparent  mem- 
brane, which  forms  five  blunt  points  or 
nobs,  equidistant  and  somewhat  rising,  and 
one  of  which,  the  dorsal  one,  is  consider- 
ably higher  than  the  rest.    The  most  re- 
markable feature  in  the   animal,  and  to 
which  it  owes  much  of  its  peculiar  ele- 
gance, is   that  each  knob   is   beset  with 
straight  bristles  of  exceeding  slendemess 
ftnd  great  length,  not  set  in  one  alone,  but 
ndiate  in  all  directions.    There  are  some 
forty  or  fifty  of  these  bristles  in  one  knob. 
When  the  animal  contractB,  all!  the  bristles 
Are  drawn  parallel  into  a  single  pencil  and 
concealed  within  the  body,  and  this  ar- 
rangement is  well  seen  as  they  slowly  pro- 
trude in  the  act  of  exertion.      They  are 
motionless  when  expanded,  but  while  pro- 
trading  (falling,  as  has  been  well  said,  on 
^  sides  in  a  graceful  shower)  the  pencil  is 
^een  to  be  agitated  with  a  dose  and  rapid 
thrill  or  wave  which  runs  along  it.     It 
<idues  the  instant  the  disc  is  expanded. 
We  must  just  look  for  a  moment  at  the 


Polyzoa.  They  form  a  class  of  i»^"imftl« 
much  more  highly  organized  than  any  we 
have  yet  looked  at.  They  are  frequently  to 
be  found  in  such  ponds  as  our  No.  2.  It  is 
impossible  for  pen  and  pencil  to  describe 
the  marvellous  beauty  of  the  Polyzoa  when 
seen  under  good  black-ground  illumination. 
When  first  placed  under  the  microscope, 
Plumatella  presents  nothing  but  a  dirty- 
looking  brown  tube.  When,  however,  all 
is  quiet,  the  mouths  of  the  bags  belonging 
to  each  animal  are  slowly  exerted,  and  out 
come  a  numerous  bundle  of  tentacles,  which 
generally  spread  like  the  corolla  of  a  flower 
symmetrically  expanded.  The  tentaoleSy 
each  of  which  curves  with  a  living  grace, 
and  displays  an  opaline  tint  in  its  glassy 
structure,  do  not  form  a  complete  circle,  for 
at  one  place  we  discern  two  slightly  diverg- 
ing arms  of  the  disc  or  frame — the  lopho- 
phore — from  which  they  grow.  These  arms 
support  tentacles  on  each  side,  and  leave  a 
gap  between,  so  that  the  whole  pattern  is 
crescentic,  or  crescent-shaped,  not  circular. 
Extending  as  far  as  the  points  of  the  arms, 
and  carried  all  around  the  crescent,  is  an 
extremely  delicate  membrane,  like  thd 
finest  gauze,  which  unites  all  the  tentacles 
by  their  hard  portions,  and  makes  an  ele- 
gant retreating  curve  between  every  two. 
Each  tentacle  exhibits  two  rows  of  cilia 
which  scintillate  as  their  vibrations  cause 
them  to  catch  the  light.  The  motion  of 
the  cilia  is  invariably  down  one  side  and 
up  the  other,  the  current  being  carried  from 
one  tentacle  to  the  other,  all  through  the 
series.  This  characteristic,  and  the  facility 
with  which  each  cilium  can  be  distin- 
guished, gives  great  interest  and  beauty  to 
the  spectacle  of  this  wonderful  apparatus. 
By  it  water  currents  are  made  to  bathe  the 
teaitades,  assist  respiration,  and  carry  food 
towards  the  mouth,  over  which  a  sort  of 
finger  or  tongue  is  stretched  to  guard  the 
way  and  exercise  some  choice  as  to  what 
particles  shall  be  permitted  to  pass  on. 
Very  similar,  only  perhaps  larger,  and,  if 
possible,  stUl  more  beautiful,  is  the  Lopho- 
pus  Crystallinus.  It  is,  however,  not  nearly 
so  frequently  met  with  as  the  Plumatella. 


36 


THE  AMERICAN 


We  have  no  time  to  notice  the  OristftteDa 
Ifaoedo,  which  resembles  the  Lophopos 
somewhat  In  snch  ponds  as  that  num- 
bered 2, 1  haye  f  onnd  it  in  enormous  quan- 
tities about  Uttoxeter.  To  the  naked  eye, 
it  looks  nothing  more  than  a  string  of  jdly 
adhering  to  the  stem  of  some  submerged 
plant — English  Mechanic 


•  •  • 


On  Searching  for  TrichinaB. 

BY  GEO.   W.   HOBBHOUSB. 

IT  is  tindeniable  that  miorosoopists  waste 
a  good  deal  of  yaluable  time  by  the  use 
of  higher  powers  than  are  necessary,  and 
by  imperfect  preparation  of  objects  for  ex- 
amination. In  nothing  is  this  more  forci- 
bly illustrated  than  in  the  examination  of 
pork  for  trichinie.  For  this  purpose  it  is 
customary  to  use  powers  of  seventy-fiye 
diameters  and  upwards,  (seldom  as  low  as 
fifty),  and  the  meat  is  not  always  made  suf- 
ficiently transparent  for  ready  detection  of 
the  parasites.  The  results  are  that  time  is 
lost  by  the  use  of  too  high  a  power,  and 
many  trichinie  doubtless  escape  observa- 
tion. My  own  experience  teaches  me  that 
a  power  of  twenty-flye  diameters,  obtained 
with  a  good  two-inch  objectiye,  and  two- 
inch  ocular,  is  amply  sufficient,  and,  in- 
deed, a  still  lower  power,  will  answer  the 
purpose.  With  the  two-inch  we  have 
greater  depth  of  focus,  the  object  is  still 
diown  with  great  clearness,  and,  most  im- 
portant of  all,  we  are  able  to  do  as  much 
searching  in  one  hour  as  it  would  take 
about  nine  hours  to  accomplish  with  a  two- 
thirds  inch  objectiye.  It  will  at  once  be 
seen  that  the  advantage  in  fayor  of  the 
lower  power  is  yery  great 

As  to  preparing  pork  for  present,  rapid 
and  accurate  obseryation,  I  haye  found  the 
following  method  to  work  well:  Out  thin 
longitudinal  sections  from  the  extremities 
of  muscles,  and  from  other  f ayorite  locali- 
ties where  the  worms,  in  migrating,  stop 
in  greatest  abundance,  and  place  the  sec- 
tions in  a  watch-glass,  covering  them  with 
acetic  acid,  XJ.  S.  P.  In  a  few  minutes  the 
tissues  will  be  transparent  enough  to  enable 


one  to  see  the  letters  through  the  speci- 
mens when  the  watoh-glass  is  placed  on  a 
printed  page.  Drain  off  the  aeid,  add 
water  and  examine,  or,  wash  and  transfer 
to  a  glass  slip  (large,  with  large  coyer,  for  a 
number  of  sections  at  once,)  either  in  water 
or  glycerine,  and  coyer.  For  permanent 
preservation,  while  the  sections  are  still  in 
glycerine,  press  them  for  several  days  be- 
tween plates  of  glass,  and  mount  at  leisure 
in  pure  glycerine.  When  thus  prepared, 
the  parasites  remain  colored  more  hi^y 
than  the  surrounding  muscular  fibres,  and 
readily  attract  the  eya  They  are  so  plain, 
that  none,  when  brought  into  the  field  of 
yiew,  can  escape  instant  detection.  The 
process  is  simple,  takes  but  little  timcy  and 
is  inexpensiye. 
Waykmd,  N.  T, 


•  •• 


Structure  and  Mode  of  Formation  of  the 
Giant  Cells  of  Tubercle. 

AFTER  careful  study  and  experiment, 
MM.  Charcot  and  Qombault  have 
come  to  the  conclusion  that  the  giant  cell 
of  tubercle  is  a  multicellular  nodule,  and 
not  as  generally  belieyed  a  single  oeUular 
element  When  a  giant  cell  is  isolated 
from  a  tubercular  nodule  and  brought  under 
the  microscope,  it  is  seen  to  be  coyered  on 
all  sides  with  processes  composed  of  a 
granular,  refracting  protoplasm,  having  a 
strong  affinity  for  picric  add;  the  peripheral 
portion  of  the  cell  is  occupied  by  numerous 
nudei,  while  the  central  portion  consists  of 
a  granular,  refracting  mass,  which  has  a 
yery  characteristio  appearance.  Light  tap- 
ping on  the  coyering  glass  causes  the  separ- 
ation from  the  mass  of  the  cell  of  a  oertain 
number  of  cellular  bodies,  each  of  which 
contains  one  or  more  nuclei  and  carries  off 
some  of  the  peripheral  processes  just  spoken 
of.  Other  bodies  exactly  similar  to  these 
are  only  partially  separated  from  the  giant 
celL  The  former  are  evidently  epitheloid 
cells,  which  haye  been  dosely  united  with 
the  giant  cell,  while  the  latter  only  differ 
from  them  in  the  fact  that  their  oonnection 
with  the  giant  cell  is  still  more  intimate^ 
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In  the  nnblear  zone  of  the  giant  oell  the 
lines  of  junction  of  these  oeUnlar  bodies 
can  often  be  distinctly  peroeiyed,  but  they 
diBsppe&r  entirely  in  the  oentral  giannlar 
mass.  If  the  tapping  be  oaxried  on  further, 
the  giant  oell  is  sometimes  resolved  into  a 
namber  of  smaller  masses,  each  oontaining 
Beyeral  nadei,  and  evidently  cellalar  in  its 
strnctiire. 

Sections  of  the  giant  oells  famished  some 
important  information.    Three  saooessive 
cats  of  the  same  oell,  which  is  taken  as  an 
exunple,  presented  the  following  appear 
anoes:  No.  1  presented  a  true  mnltianolear 
plaqne.    In  the  centre  of  the  plaque  the 
nndeiwere  crowded  closely  together,  but 
towards  the  periphery  they  become  more 
and  more  sparse.    From  the  periphery  ex- 
tended in  all  directions  a  crowd  of  processes 
▼ith  thick  bases  and   attenuated   apices, 
▼hioh  were  lost  in  the  surrounding  tissue. 
No.  2  presented  the  giant  cell  with  what 
may  be  called  its  daasical  characters:  centre 
giannlar,  refracting  and  structureleBs;  out- 
side of  this  a  zone  of  nuclei;  beyond  this 
still  very  numerous  processes  radiating  in 
all  directions.    In  one  place  the  zone  of 
nnold  was  interrupted  for  a  certain  space, 
and  at  a  point  corresponding  to  this  hiatus 
the  processes  were  almost  entirely  wanting. 
This  fact  was  taken  as  a  fresh  intimation  of 
the  intimate  relations  existing  between  the 
nnolei  and    the   processes.    No.  8  finally 
presented  a  small  mass    of   cellules  with 
brilliant   protoplasm   and  indistinct  con- 
tonra;  at  tiie  centre  of  the  mass  the  cellules 
▼ere  grouped  about  a  narrow  opening  which 
could  be  followed  to  a  certain  depth  in  the 
out.  The  giant  cell  varied  in  size  as  well  asin 
shape  and  constitution,  in  the  different  cuts. 
If  the  volume  of  the  oell  in  cut  No.  3  be 
taken  as  the  unit  of  measure  and  represented 
by  1,  its  volume  in  the  second  out  would  be 
represented  by  8,  and  in  the  first  by  2i. 

MM.  Charcot  and  Qombault  think  that 
the  facts  noted  justify  the  following  deduc- 
tions: First  of  all,  the  giant  cell  tapers 
towards  one,  and  perhaps  both  of  its  ex- 
tremities. Second,  both  the  pedicle  and 
the  peripheral  zone  of  the  dilated  portion 


of  the  oell  have  a  purely  cellular  structure, 
but  in  the  latter  region  the  elements  have 
undergone  a  modification,  as  a  result  of 
which  they  are  soldered  together  by  a  par- 
tial fusion  of  their  protoplasms.  The  char- 
acters of  this  modification  are  most  marked 
at  the  periphery;  they  consist  in  the  swell- 
ing of  the  protoplasm,  its  granulated  aspect, 
its  tendency  to  fusion,  its  peculiarly  refrac- 
tive power,  and  its  affinity  for  picric  acid, 
to  the  exdusion  of  carmine.  All  these  dif- 
ferent changes,  however,  are  also  met  with 
in  other  parts  of  the  tubercular  new-growth, 
and  it  is  through  them  that  the  epithelioid 
zone  of  the  tubercular  follicle  is  produced. 
The  cells  lining  the  pulmonary  alveoli,  and 
the  endothelium  of  vesseLs  of  a  certain  cali- 
bre, also  undergo,  under  certain  oircum- 
stances,  a  similar  modification.  The  nature 
of  this  degeneration  is  unknown,  but  it  may 
be  designated  by  the  term  "vitreous  trans- 
formation," and  its  effects,  as  MM.  Charcot 
and  Gbmbault  believe,  are  analogous  to 
what  takes  place  in  the  peripheral  zone  of 
the  giant  oelL  The  cellular  elements  in- 
crease in  size,  the  nuclei  proliferate,  and 
the  protoplasm  takes  the  above  characters; 
then  the  cells  fuse  together  in  greater  or 
less  numbers,  the  lines  of  separation  disap- 
pear, and  thus  structures  are  formed,  resem- 
bling to  some  extent  the  giant  cells.  More- 
over, it  is  known,  that  the  ordinary  end  of 
this  vitreous  transformation  is  osseous  de- 
generation, and  the  resemblance  between 
the  oentral  caseous  matter  of  a  tubercular 
granulation  and  the  oentral  substance  of  a 
giant  oell  is  very  striking. 

From  these  considerations  our  observers 
deduce  the  conclusion  that  the  central  mass 
of  the  giant  cell  had  at  one  time  the  same 
cellular  structure  as  has  been  demonstrated 
in  its  pedicle  and  its  peripheral  zone,  the 
elements  having  undergone  first  an  epithe- 
lioid transformation,  and  then  oaseous  de- 
generation. Hence,  it  follows  that  the 
giant  cell  is  not  a  single  cellular  element, 
but  a  multicellular  nodule,  at  the  centre  of 
which  the  tubercular  process  has  attained 
its  limit  of  development. — Gazette  J&dkale 
de  PariSf  Aug,  2L 
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An  Easy  and  Simple  Method  of  Resolving 
the  Finest-lined  Balsamed  Diatomace- 
ous  Tests  by  transmitted  Lamplight, 
with  special  reference  to  Amphipleura 
pellucida. 

BT  A2X>IiF  BOHUZiZS,   OLASOOW. 

Boftd  bofore  the  Royal  Miorotoopioal  Society,  Maroh 

6, 1878. 

THE  resolution  of  the  finest-lined  tests, 
and  especially  of  the  markings  of 
Amphipleura  peUtundOf  is  at  all  times  a  mat- 
ter of  some  diifioalty,  and  requires  for  its 
accomplishment  the  best  objectives  and  the 
most  careful  arrangement  of  the  illumin- 
ation. It  is  genentlly  assumed  that  the 
resolution  of  the  dosest  markings  on  dia- 
toms is  far  more  difficult  when  they  are 
mounted  in  balsam  than  when  they  are 
motmted  dry,  and  with  the  ordinary  means 
of  illumination  this  appears  to  be  indeed 
the  case;  but  I  purpose  to  describe  a  sim- 
ple method  by  which  even  so  small  and 
closely  striated  specimens  as  Nos.  18, 19 
and  20  on  Holler's  diatom  probe-platte,  and 
other  still  finer  valyes,  having  about  100,000 
lines  per  inch,  may  be  easily  and  unmis- 
takably resolved  into  distinct  Btri»  by  lamp- 
light, and  which  by  sunlight  yields  so  ex- 
cellent results  that  I  can  only  compare 
them  to  those  admirable  photographs  of 
Amphipleura  pellucida  taken  by  Dr.  Wood- 
ward. It  must,  however,  be  borne  in  mind 
that  the  ridges  constituting  the  markings  of 
these  minute  diatoms  mounted  in  balsam, 
possess  a  minimum  of  substance,  and  being 
extremely  transparent,  cannot  throw  black 
shadows,  such  as  those  of  the  larger  and 
coarser  frustules,  and  that  if  the  field  were 
too  brilliantly  iUuminated  these  infinitesimal 
shadows  would  be  totally  obliterated.  Some 
people  may  be  inclined  to  think  that  the 
markings  shown  as  alternate  grai/  and  white 
lines  are  only  faintly  resolved;  but  micro- 
scopists  whose  eyes  are  cultured  by  obser- 
vations on  diatoms  will  readily  admit  such 
a  resolution  to  be  perfect,  provided  no 
spurious  or  colored  lines  make  their  appear- 
ance, and  they  will  grant  that  this  is  all 


which  can  be  expected  to  be  seen  undet  the 
most  favorable  circumstances. 

The  best  dry  achromatic  oondenaers,  and 
even  Powell  &  Lealand's  supplementaxy 
stage  and  small  plano-convex  oondenser, 
fail,  as  far  as  I  know,  to  aid  in  the  resolu- 
tion of  balsamed  specimens  of  A.  peUudda; 
and  those  few  observers  who  have  succeeded 
on  this  difficult  test  by  lamplight  have  not 
published  any  accounts  of  their  modes  of 
illumination. 

In  an  article  on  the  ''Immersion  Fan- 
boloid  and  the  Keflex  Illuminator,*'  whieh 
appeared  in  the  English  Mechanic  of  Dec.  7, 
1877,  Mr.  If.  H.  Wenham  daimed  as  one 
advantage  of  the  latter  over  the  former  that 
it  would  give  a  dark  ground  on  balsamed 
objects  even  when  they  were  viewed  witii 
immersion  lenses.  This  statement  I  cannot 
but  consider  as  only  partially  correct;  and 
I  would  like  to  divide  immersion  ol^eotivec 
according  to  their  behavior  with  the  reflex 
illuminator  into  three  classes:  Ist,  those 
which  give  a  dark  ground;  2d,  those  whidi 
give  a  gray  groond;  and  Sd,  those  wide- 
angled  immersion  lenses  which  are  capable 
of  giving  a  light  ground,  and  which  alone 
are  suitable  for  the  method  I  am  about  to 
describe. 

Some  time  ago,  while  trying  Wenham's 
reflex  illuminator  and  Powell  &  licaland'fi 
l-8th  new  formula  immersion  lens  by  un- 
modified sunlight  on  MoUer's  probe-platte, 
I  found  on  lowering  the  condenser  that  the 
field  became  brightly  illuminated  by  s 
spectrum.  I  focussed  for  one  of  the 
larger  diatoms,  and  found  it  bathed  in 
spectral  colors,  which  impinged  on  it  veij 
obliquely,  and  which  brought  out  the  mark- 
ings very  distinctly.  Bringing  successively 
the  finest  diatoms  of  the  Platte,  such  as 
Navicula  crassinerviSt  NiUschia  curvula, 
and  Amphipleura  pellucida  in  the  field,  I 
found  all  their  cross  markings  revealed  with 
wonderful  distinctness,  the  last-named  dia- 
tom appearing  like  a  fine  oomb.  These 
cross  markings,  for  which  I  had  been  look- 
ing for  years,  and  which  had  baffled  all  my 
efforts  to  show  them,  appeared  now  all  at 
once  distinct  enough  to  be  oouBted,and 
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were  entirely  free  from  spuriooB  and  col- 
ored fringes.  I  then  tried  the  so-oalled 
Edmund  immersion  paraboloid  in  the  same 
way,  and  found  that  by  its  means  similar 
bat  not  BO  satisfaotoiy  results  could  be  ob- 
tained. The  secret  of  my  snooess  was  that 
I  had  used  castor  oil  instead  of  distilled 
water  to  unite  the  top  of  the  reflex  illumin- 
ator with  the  under  side  of  the  slide,  and 
the  former  being  a  thicker  fluid  than  the 
latter,  allowed  me  to  obtain  that  range  for 
focussing  the  illuminator,  which  is  neces- 
flary  to  obtain  light  ground.  I  then  experi- 
mented with  lamplight,  and  found  that  the 
more  powerful  the  light  the  more  distinct 
the  strife  appeared,  and  that  the  Dallinger 
lamp  gave  the  best  results;  but  that  eyen  by 
Uie  light  of  a  lamp  haying  a  wick  of  only 
half  an  inch  broad,  the  markings  were 
plainly  shown.  The  illumination  obtained 
in  this  way,  unmodified  sunlight  included, 
has  the  advantage  of  not  being  by  any 
means  intense  enough  to  be  painful  to  the 
eyes,  and  as  required,  any  of  the  colors  of 
the  spectrum  may  be  used  without  the 
slightest  difficulty.  The  blue  and  violet 
rays  are  especially  agreeable  to  the  ey& 
The  light  becomes  most  dispersed  when  the 
luiirow  side  of  the  wick  is  used,  and  when 
the  rectangular  prism  is  turned  a  little  on 
ita  vertical  axis,  so  that  the  rays  do  not  fall 
quite  perpendicularly  on  one  of  its  sides. 

Finally,  I  will  give  a  few  practical  in- 
structions for  this  method.  I  place  the 
lamp  to  the  left,  and  when  using  the  ordi- 
Dwy  form  of  Holler's  probe-platte,  or  a 
filide  having  a  balsamed  valve  of  A,  peUucida 
lying  horizontally  on  it,  I  turn  the  reflex 
illuminator  so  that  its  polished-off  face 
looks  as  it  were  to  the  right,  the  edge  of  the 
^ok  facing  the  mirror  or  rectangular  prism 
at  the  tail-piece.  After  having  racked  up 
the  reflex  illuminator  until  its  plane  top  is 
^eTel  with  the  stage,  and  after  having  cen- 
tered the  dot  by  means  of  a  2-3d-inch  objec- 
tive, I  pnt  a  few  drops  of  castor  oil,  or  bet- 
ter, of  glycerine,  which  is  easier  cleaned  off 
^y  water,  on  the  top  of  the  illuminator, 
^iig  care  that  no  air-bells  are  formed, 
and  that  none  of  the  fluid  flows  down  the 


polished-off  f ace.  I  then  illuminate  as  for 
dark  ground,  and  focus  for  the  object,  gen- 
erally first  for  one  of  the  larger  diatoms  on 
the  Platte,  using  of  course  one  of  those 
large-angled  immersion  lenses  which  I 
classed  among  No.  8.  By  lowering  the  re- 
flex illuminator  or  the  immersion  parabo- 
loid from  the  one-twentieth  to  the  one- 
thirtieth  of  an  inch,  the  ground  becomes 
light,  the  red  appearing  to  the  rights  and 
the  blue  of  the  spectrum  to  the  left  of  the 
fleld.  By  a  little  more  focussing  of  the 
condenser  and  adjusting  of  the  mirror  or 
rectangular  prism,  or  by  altering  the  posi- 
tion of  the  flame  slightly,  the  best  result  is 
soon  obtained.  I  invariably  use  the  edge 
of  the  flame  for  throwing  light  on  the  mir- 
ror or  on  the  rectangular  prism,  and  often 
I  remove  the  latter  altogether,  and  place  the 
flame  in  the  axis  of  the  fleld  lens  of  the 
reflex  illuminator.  A  white  field  is  best 
obtained  in  this  way.  Sometimes  I  place 
the  microscope  horizontally  on  a  pedestal 
from  4  to  6  inches  high  above  the  level  of 
the  table,  and  I  find  this  a  very  convenient 
position  for  observing.  By  interpolating  a 
bulls-eye  condenser,  convex  side  towards 
the  fiame,  and  by  using  the  broad  side  of 
the  wick,  the  prismatic  colors  disappear  and 
the  field  becomes  white.  By  turning  the 
microscope  a  little  to  the  right  or  to  the 
left  on  its  vertical  axis,  the  best  illumina- 
tion is  often  very  easily  secured.  The  light 
from  the  reflex  illuminator  should  fall  under 
an  angle  of  about  &*  against  the  midrib  of 
Amphipleura  peUvcidcu 

The  reflex  illuminator  may  also  be  used 
for  the  resolution  of  lined  tests  by  trans- 
mitted light,  especially  sunlight,  when  the 
objects  are  mounted  dry  and  on  the  cover. 
In  this  way  the  lines  on  Amphipleura  peUu" 
cida  can  be  shown  beautifully.  I  have  also 
foimd  that  by  transmitted  sunlight  there- 
flex  illuminator  may  be  used  for  the  resolu- 
tion of  either  balsamed  or  dry  lined  tests 
mounted  on  cover,  without  the  use  of  any 
liquid  medium  whatever  between  the  top  of 
said  apparatus  and  the  under  side  of  the 
sMde.  The  value  of  this  method  is  not  con- 
fined to  lined  diatomaoeous  tests,  but  may 
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become  of  great  servioe  for  biological  and 
other  refiearohes. 

The  immermon  objectiTaB,  with  vbidh  I 
have  succeeded  in  resolTing  the  finest  speci- 
men of  Amphipleura  peUucida  in  balsam, 
were  those  of  PoweU  k  Lealand  on  the 
new  formola,  the  one-quarter  inch  included, 
Tolles,  and  a  series  of  Zeiss  from  the  one- 
eighth  to  the  one-twentieth  inch.  I  find 
that  a  power  of  about  600  diameters  is 
requisite  to  separate  the  markings  sufficient- 
ly, and  that  with  a  power  of  1,000  diame- 
ters they  become  quite  visible  to  any  one, 
even  on  the  finest  specimens,  some  of 
which  have  resisted  all  efiforte  on  the  part 
of  some  of  the  best  manipulators  to  resolve 
them.  I  also  find  a  Boss'  KelnerO  eye- 
piece very  useful  for  this  purpose,  as  it 
gives  plenty  of  light. 

Mr.  Wex^m's  ingenious  refiex  illumin- 
ator, whether  if  used  for  the  purpose  for 
which  it  was  originaUy  constructed,  viz.,  for 
dark  ground,  or  whether  if  put  to  what  one 
might  call  its  illegitimate  use,  viz.,  for 
light  ground,  becomes  therefore  one  of  the 
most  powerful  means  of  resolving  lined 
tests  mounted  in  balsam. — TranaactUms 
Royal  Micro9copical  Society, 

Reproduction  of  Hydra. 

MEOBOTNEFF  has  arrived  at  very 
•  difi(Brent  conclusions  from  those  of 
Kleinenberg  upon  this  subject.  According 
to  the  latter  the  reproductive  cells  occur 
bdow  the  ectoderm  and  form  a  mass  which 
serves  for  the  production  of  both  ova  and 
spermatozoids.  The  process  described  by 
him  is  as  follows:  one  of  the  cells  of  this 
mass  increases  considerably  and  swallows 
up  the  surrounding  cells,  or,  in  other  words, 
feeds  upon  them.  The  nucleus  then  be- 
comes transformed  into  a  germinal  veside, 
and  finally  the  cell  comes  to  represent  the 
ovum  of  the  Hydra^  which  is  thus  in  its 
origin  a  unicellular  and  ectodermal  forma- 
tion. The  granulations  of  the  ovum  serve 
to  produce  the  larger  elements  described  by 
Eleinenberg  under  the  name  otpaeudo  ceOs. 
The  blastoderm,  according  to  Eleinenberg, 


is  formed  immediately  after  the  condnsion 
of  segmentation,  and  oonsists  of  a  layer  of 
cells  forming  the  whole  envelope  of  the 
ovum.  It  is  regarded  by  him  as  an  em- 
bryonic  epithelium,  taking  no  part  in  the 
ultimate  formation  of  the  Hydra^  but  to  be 
rejected  at  a  certain  period  of  development. 
Hence  the  adult  Hydra  is  destitute  of 
epithelium. 

The  author,  like  Kleinenberg,  has  ob- 
served an  agglomeration  of  oeUs  of  eoto> 
dermic  origin,  but  regards  them  merely  as 
embryonic  cells,  serving  to  reproduce  difOsr^ 
ent  ectodermic  elements.  One  of  these 
cells  increases,  and  its  nucleus  is  converted 
into  a  germinal  vesicle;  while  at  the  same 
time  the  peripheral  elements  of  the  masB 
separate,  forming  a  row  of  cells  with  very 
small  refractive  granules,  and  the  central 
cells  unite  with  each  other  and  with  the  en- 
larged cell,  forming  a  common  Plasmodium 
sprinkled  with  numerous  nudeL  The 
germinal  vesicle  is  degraded  and  diBa{^)ean 
entirely;  the  nuclei  of  the  central  cells  in* 
crease  a  little  in  volume  and  degenerate 
into  fatty  bodies,  and  some  of  them  divide. 
These  are  probably  Kleinenberg*a  psendo 
ceUs.  The  peripheral  elements  of  the  mass 
sprinkled  with  chitinous  granules,  form 
the  envelope  of  the  ovum.  M.  Korotneff 
condudes  that  Kleinenberg  mistook  these 
peripheral  elements  for  a  blastoderm,  and 
the  mass  of  central  cells  for  the  result  of  a 
true  segmentation. — Comptea  Bendus^  SepL 
9, 1878. 


•  %  • 


—  M.  Yung  has  communicated  to  the 
Academy  of  Sdences  the  results  of  his  ex- 
periments on  the  action  of  difierent  colored 
light  upon  the  development  of  animal  ova 
andlarvfiB.  Their  action,  beginning  with 
the  most  favorable,  may  be  arranged  thus: 
Violet,  blue,  red,  yellow,  white,  green. 
The  red  and  green  light  appeared  positivelj 
hurtful.  Between  yellow  and  white  ligbi 
there  was  little  difference.  Tadpoles  kepi 
without  food  died  most  quickly  in  the  vio- 
let and  blue  rays.  The  incidental  mortality 
appeared  greater  in  the  colored  rays  than  in 
white  light. 
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Important  Notice, 

We  can  no  longer  rapply  oomplete  eets  of  TolnmeB  I 
or  II  in  iheeli.  We  hft^e  on  hand  n  few  complete  ooples 
of  Tdiunea  I  and  II,  httidBomely  bonnd  in  doth,  with 
gilt  title,prioe  $1.36  each.  Alao  a  few  coplea  of  Yolnme 
III,  with  fall  marglna,  bound  in  doth  for  $1.60  each. 

AawedeatretoplaoenooMPLSTB  act  of  the  Journal 
at  the  diapoaal  of  onr  anbaerlbera  nt  a  moderate  rate. 
W«  offer  vols.  I,  II,  and  m,  bonnd,  and  the  numberafor 
18T9  aa  iaaned,  for  $4.00  net, 

Thaae  who  wlah  to  have  their  nnmbera  bonnd  can  do 
■0  for  86  cents  per  toI.    Mailing  12  cents  additional. 

?OBszair  BuBsonxBSBS.— Snbaorlbera  in  Great  Britain 
ttd  the  Continent  of  Snrope  will  be  supplied  at  the  rate 
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Yoliusea  I  and  n.  bound,  will  be  sent  for  6  shflUngs 
Mch.  postpaid.  Vol.  lU,  postpaid,  for  7  shillings.  Tols. 
I.  n  and  III,  bonnd,  and  the  nnmbera  for  1879.  as 
isfiifid.  for£l.  British  postage  stsmps  reoeiTCd  atfUl 
value  for  subscriptions  and  books  in  suma  of  12  shil- 
Ungaorless. 

The  following  gentlemen  hare  kindly  consented  to  act 

aa  agents  Ibr  this  Jonmal.  and  are  authorised  to  reodTe 

■abaerlptiona  and  adTcrtiaements: 

Ma.  Ohabubs  Bxoddkr,  181  DeTonshire  Street,  Boston. 
i^  E.  OiSBoro,  Naturalists*  Agency.  Salem,  Uass. 
i.  0.  Laxooitxh,  Optician,  48  Madison  St.,  Chicago,  HL 
Jiina  W.  Qumnr  h  Co.,  924  Cheatnut  St.  Philadelphia. 
V.  B.  Walmslxt,  921  Ohestnut  Street,  Philadelphia. 
Tbid.  Waoibb,  41  West  Fifth  Street,  Oindnnati,  Ohio. 


The  Journal  m  an  Ad^ertliing  Hedinm. 

An  adTsrtissr  whose  letter  can  be  examined  at  our 
oiftoe  writes  na  as  follows:  "I  have  recdved  scTersl 
letters  of  inquiry,  and  it  wiU  please  you  to  know  tbat 
tkoagh  I  have  had  adTertlsemenis  in  other  journals  also, 
(wry  letter  of  inquinr  refers  to  the  AimiiOAK  Joubhal 
or  UioaosooFr.  This  certdnly  demonstrates  the  ralue 
of  thsjonmal  aa  an  adTcrtlsing  medium." 

Another  Tory  extenalve  advertiser  saya:  *'We  hare 
•dvertiaed  in  several  other  Journda,  but  have  obtained 
more  reaults  from  yours  than  fMm  all  the  others  put 
together.** 


Post-Office  Box  2,852. 

I^OB  many  years  the  number  of  oar  Post- 
-'-  Offioe  Box  has  been  4,875.  Becently, 
however,  all  nmnbers  above  4,500  have 
been  closed*  and  we  have  been  assigned  to 
Box  2,852.  Oar  ooxxespondents  will  please 
oiflke  a  note  of  this  change. 


Universal  Sub-Stage  for  Oblique  Light. 

YABIOUS  attempts  have  been  made  to 
produce  extremely  thin  stages,  so  that 
light  of  extreme  obliquity  might  be  ap- 
plied to  such  ol^eots  as  the  Amphipleura 
peUucida,  etc.  The  moat  efifectual  method 
of  securing  this  result  is  that  suggested 
long  ago  by  Spencer.  This  consists  in 
pladng  the  object  on  the  under  side  of  the 
stage.  Unfortunately,  many  microscopes, 
such  as  those  of  Beck,  Orouch  and  others 
do  not  admit  of  this,  and  in  such  oases  a 
very  simple  contrivance,  consisting  of  a 
short  tube  fitting  into  the  hole  in  the  stage, 
and  having  on  its  under  side  a  thin  plate  of 
metal  furnished  with  spring  clips,  will  be 
found  to  answer  every  purpose.  This  oon- 
trivanoe,  which  we  have  used  for  a  long 
time  with  satisfaction,  gives  not  only  facility 
for  obtaining  extreme  obliquity  of  illumin- 
ation, but  it  forms  no  bad  substitute  for  a 
rotating  stage,  and  by  means  of  it  any  special 
diatom  or  any  tissue  may  easily  be  placed 
so  that  light  shall  fall  on  it  in  any  direction 
that  may  be  required. 

Correction. 

SEYEBAL  annoying  typographical  mis- 
takes crept  into  our  reprint  of  Mr. 
Charles  Stodder's  paper  on  Santa  Monica 
Diatoms,  read  before  thb  SanFrandsco  Mi- 
croscopical Society.  We  corrected  several 
obvious  mistakes  in  the  copy  sent  us,  but  the 
following  escaped  our  notice  at  the  time: 

For  Cepkyria  read  Qephyria. 

For  naoemosus  read  racemosus. 

For  Asierolampra  (page  14,  2d  coL,  line  8 
from  top)  read  Asteromphalta, 

For  *'R  C.  Green,"  read  **R  0.  Green- 
leaf." 

The  71  Tumidium  Mr.  Stodder  has  since 

ascertained  is  the  T.   TristUcum  of  Bailey. 

GreviUe's  form  is  only  a  slight  variation 

from  Bailey's. 

■  e  ■ 

—  Some  microscopists  who  have  tried  it, 

claim  that  castor  oil  makes  a  most  efSoient 

immersion    liquid   for  some  high  angle 

lenses.    Kerosene  also  has  been  tried  with 

success. 
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QuiNATB  OF  QuiNiinL— We  are  in  reoeipt  of  a 
slide  of  this  new  object,  through  the  oourtesy  of 
Mr.Walmsley,  the  agent  of  Messrs.  B.  &  J.  Beak. 
Under  a  moderate  power  it  forms  a  most  bean- 
tifal  objeot,  the  cironlar  crystals  being  fringed 
with  rays  which,  under  the  action  of  polarized 
light  are  exceedingly  brilliant  and  pretty.  If 
our  readers  will  imagine  a  oircnlar  crystal  of 
salicylic  acid,  sorronnded  with  a  gorgeooaly 
colored  fringe,  they  will  hare  a  mde  idea  of 
this  new  object. 


•  •  • 


€itm»pviimtt* 


The  Bdltor  of  the  AKBBiOAir  Joobxal  of  Micaoeoopi 
does  not  hold  hlmMlf  retpontiblefor  opliiiona  or  CmIi 
■tstod  \xf  oorretpondentf.  In  thii  depertment  we  eo^ 
oord  the  widest  Ubertj  ooniistoatwlth  proper  oonrteiy. 

Oleomargarine  A^in. 

EcL  Am,  Jour,  MUsroseopy^ThB  article  gir- 
ing  **The  Microscopical  Examinations  of  Oleo- 
margarine," by  Professor  Michels,  which  ap- 
peared in  a  recent  issne  of  this  Journal,  was 
perased  by  me  with  mnch  interest,  and  I  at 
once  resolred  to  repeat  the  experiments  as  de- 
taUed. 

The  first  thing  requisite  was  to  secure 
authentic  specimens  of  oleomargarine.  In 
order  to  do  this,  I  solicited  the  friendly  aid  of 
a  prominent  gentleman  of  this  city,  who  is 
also  well  known  in  business  circles  in  New 
York.  I  also  wrote,  independently,  to  a  gen- 
tleman in  your  city,  urging  him  to  obtain  for 
me  the  sample  required* 

Desiring  also  to  procure  a  speeimen  of  genu- 
ine dairy  butter,  I  applied  to  a  well-known 
oitisen  of  thia  city,  who  procures  his  supplies 
directly  from  a  fanner. 

After  an  interral  of  ten  days,  I  was,  in  re- 
sponse to  my  solicitations,  in  possession  of 
three  samples  of  oleomargarine,  and  one  sam- 
ple of  pure  dairy  butter.  The  three  samples 
of  oleomargarine  are  directly  from  the  manu- 
fftoturers  at  New  Tork  city,  and  will  be  referred 
to  as  Nofi.  1,  2  and  3. 

The  four  samples  were  subjected  to  examin- 
ation under  the  microscope;  the  objectives 
used  were  a  l-4th  inch  of  100°  by  Tolles,  and 
Spencer's  late  duplex  l-4th  of  ISO**. 

Samples  Nos.  1,  2  and  3,  and  also  the  speci- 
men of  pure  dairy  butter,  showed  msay  crys- 


tals of  chloride  of  sodium;  the  crystal  far- 
nished  by  the  pure  butter  were,  however, 
cleaner,  and  more  acceptable  geneimUy  than 
those  exhibited  by  Nos.  1,  2  and  3. 

Samples  Nos.  1,  2  and  3,  in  addition  to  crys- 
tals of  chloride  of  sodium,  displayed  other 
crystals,  those  of  nitrate  of  sod*  being  prom- 
inent; while  forms  closely  resembling  crystals 
of  choUaterine  were  found  in  considerable  num- 
bers. 

Begarding  Nos.  1,  2  and  3,  it  may  be  re- 
marked that  Nos.  1  and  2  were,  to  outward  ap- 
pearance, tolerably  fair  imitations  of  genuine 
butter,  and  might  by  the  ordinary  purchaser 
be  accepted  and  bought  as  such.  No.  3  was  s 
poorer  counterfeit,  and  would  probably  be  re- 
jected by  most  buyers;  but  if  mixed  in  equal 
parts  with  the  genuine  article,  the  mixture 
would  be  likely  to  deoeire  the  purchaser. 

In  samples  Nos.  1  and  2  the  microscope  dis- 
played the  ** feathery  crystals'*  (margarine) 
described  by  Profl  Michels,  although  these 
were  not  constantly  present  in  erery  field  ex- 
amined. Py  moving  the  slide,  other  fields 
were  broughw  to  view  in  which  these  oxystals 
were  much  more  prominent  than  those  giren 
in  the  out  accompanying  Pro!  Ifiohels'  paper. 
The  crystals  of  nitrate  of  soda  and  cholester- 
ine  (?)  were  to  be  seen  in  erery  slide  prepared 
from  the  samples  named. 

Besides  the  crystals  named,  samples  Nos.  1 
and  2  gave  **  suspicious  oells"  in  large  num- 
bers, accompanied  by  shreds  and  tissue  fibres, 
many  in  a  broken  down  condition,  while  others 
seemed  to  be  in  a  tolerably  normal  state,  suf- 
ficient almost  to  establish  the  presence  of  toI- 
untary  muscle.  Bundles  of  these  fibres  were 
closely  examined  with  the  duplex  l^ith,  under 
powers  as  high  as  1,600  diameters,  with  the 
endeavor  to  bring  out  the  transrerse  markings; 
this  was  not  accomplished— owing,  doubtless, 
to  the  nature  of  the  vehicle  (my  obeerrations  in 
this  direction  will  be  continued).  Many  of  the 
bundles  seen  were  completely  broken  down, 
and  the  elementary  fibres  detached. 

Sample  No.  3,  when  examined  under  ths 
microscope,  displayed  fewer  of  the  '■feathery 
crystals;**  nevertheless,  this  was  the  most 
** suspicious"  specimen  of  the  three;  there 
were  multitudes  of  '*  suspicious  oells,"*  shreds 
and  patches  of  tissue,  in  a  more  or  less  broken 
down  state.  In  one  field  I  felt  tolerably  sue 
of  finding  encysted  hydatids!    This  slide  nn- 


JOUBNAIi  OF  mCROSCOPT. 


43 


fortanakely.  was  aoddentaUy  destroyed  by  the 
vater  getting  nnder  the  ooYer. 

To  giro  an  intelligent  description  of  this 
mftterial  (No.  3)  would  require  lar  more  time 
to  its  stndy  than  I  have  at  my  command  at 
present;  7>ut  I  hope  to  attack  it  again,  and  at 
Rn  early  day.  Suffice  it  now  to  say  that  this 
specimen  oon tains  very  many  "suspicions" 
elements,  and  that  its  behayior  nnder  the  ob- 
jectiYe  (here  I  also  include  Nos.  1  and  2),  is— 
with  the  exception  of  the  crystals  of  chloride 
of  sodium,  and  the  presence  of  a  few  ftitty 
globules— totally  different  from  that  of  pore 
dairy  butter. 

The  sample  of  pure  dairy  butter  gave  fields 
jnet  as  represented  by  Prof.  Michels,  with  the 
exception  that  crystals  of  the  chloride  were 
almost  constantly  present 

Having  established,  to  my  own  satisfaction, 
at  least,  the  integrity  of  the  observations  of 
Prof.  Miehels,  I  therefore  hold  that  the  gentle- 
man should  be  regarded  in  the  light  of  a 
public  benefactor;  the  matter  he  has  presented 
will  be  found  worth  serious  and  careful  inves- 
tigation. 

In  one  of  my  recent  lectures  before  the  med- 
ical class  of  this  College,  on  the  Eniozoa,  I 
quoted  (substantially)  from  Dr.  Roberts,  as 
follows: 

*'A  marvelous  light  has  been  thrown  in  re- 
cent years  on  the  zoological  position  of  the 
£ntozoa,  chiefly  by  the  researches  of  Beboid 
and  Fan  Beneien,  It  has  been  ascertained  that 
the  hydatid  worm  found  in  man,  constitutes 
the  encysted  phase  in  the  development  of  a  very 
minute  tape-worm  which  infests  the  dog.  The 
tape-worm  in  question  is  the  Tcenia  echino- 
coccus;  the  entire  adult  animal  is  so  small  that 
it  scarcely  exceeds  the  size  of  a  millet  seed. 
It  consists  of  but  three  segments,  of  which 
three,  the  last  only  is  fruitful.  When  this 
B^gment  arrives  at  maturity,  it  is  cast  off,  and 
&  new  one  developed  in  its  place.  Myriads  of 
these  worms  are  sometimes  found  in  the  in- 
testine of  the  dog,  and  their  eggs  are  dis- 
ohaiged  in  countless  numbers  with  the  excre- 
ments, the  eggs  so  discharged  are  scattered  far 
*&d  wide;  and  some  of  them  find  their  way 
^th  the  food  into  the  stomachs  of  men  and 
other  creatures  suitable  for  their  development, 
^▼ed  there,  the  embryo  is  liberated;  and 
^^penetrating  the  mucus  membrane,  it  bur. 
rows  its  way,  or  is  carried  by  the  blood  current 
^  some  distant  organ,  where  it  is  arrested. 


Having  thus  lodged  itself,  it  presently  re-ap- 
pears as  a  hydatid  vesicle,  in  which  are  devel- 
oped  the  echinococci,  as  before  explained. 
Dogs  in  their  turn  become  infested  with  the 
corresponding  toenia  by  feeding  on  the  ofliil 
of  slaughtered  sheep,  pigs,  etc,  which  had 
been  infested  with  hydatids.  The  echinococci 
therein  contained  develop  in  their  intestines 
into  the  foenia  echinococci,  and  thus  the  cir- 
cle of  transformation  and  development  recom* 
mences.** 

By  similar  cycles  of  transformation  and  de* 
velopment,  do  we  arrive  at  a  class  of  parasites 
known  in  medicine  as  the  ectozoa.  This  term 
may  be  said  to  include,  or  be  applied  to,  worms 
or  larv»  of  insects  that  have  been  introduced 
into  the  intestinal  canal  by  accident.  Animal- 
cules, such  as  the  hair  worm,  grub  of  the  fly^ 
may  be  mentioned;  also  the  larva  of  the  bee^ 
the  spider,  etc  Among  animals,  the  disease 
knowsn  popularly  as  the  botts,  to  which  the 
horse  is  frequently  a  victim,  is  caused  by  such 
animals  swallowing  the  ova  of  the  oestrus  or 
gad-fly. 

That  oleomargarine  manu&ctured  from 
refuse  animal  fats,  in  the  manner  described  by 
Prof.  Miohels,  and  at  a  temperature  not  above 
120^  F.,  may  be  a  highway  through  which 
"eggs  so  discharged  "  And  their  way  into  the 
stomachs  of  men,  is  too  palpably  evident  to 
needftirther  comment. 

J.  Edwabds  Smith. 

EomooopcUhic  EospUal  OoUege,  Cleveiand,  0.« 
November,  1878. 


A  Oircular  Clip  for  use  in  Besolutioiui 

on  some  Oheap  Stands. 

Sd,  Am,  Jour,  Microscopy— "Mj  Zentmayer 
Histological  stand  (one  of  the  latest)  has  two 
sets  of  holes  for  the  stage  clips.  Within  the 
back  set  a  clear  circle  about  two  inches  in 
diameter  may  be  described  from  the  centre  of 
the  aperture  of  the  stage  This  allows  the 
complete  revolution  upon  the  stage  of  a  slide 
upon  an  axial  point  anywhere  selected  under 
an  inch  cover-glass.  In  order  to  utilize  this 
range  of  positions,  I  have  simply  made  a  single 
oircular  wire  clip,  two  inches  in  diameter, 
securing  the  circle  by  twisting  together  the 
ends  of  the  wire,  which  are  finally  spread  and 
bent  down  to  form  the  pins  for  the  holes.  That 
the  twisted  portion  should  be  raised  somewhat 
from  the  plane  of  the  circle,  and  the  points 
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1)6nt  slightly  fonjoards  and  downwarda,  are 
matters  whieh  snggest  themselTesio  the  fitting 
of  the  oontrivanoe,  vhoee  circle  is  concentric, 
of  course,  with  the  aperture  in  the  stage,  and 
whose  degree  of  pressure  is  adjustable,  as  is 
the  case  with  ordinary  clips.  It  is  still  further 
necessary,  in  order  to  secure  a  smooth  motion 
of  the  slide^  to  protect  its  edges  from  the  wire, 
into  which  it  is  liable  to  cut.  This  may  be 
done  in  a  rariety  of  ways,  such  as  may  occur 
to  any  one.  It  has  been  found  sufficient  to 
out  from  thin  metal  a  cap  or  cover  a  little 
larger  than  the  slide,  perforate  its  centre  with 
an  inch  hole,  and  turn  down  its  edges.  This 
can  be  at  once  laid  upon  a  slide,  and  the  two 
together  placed  under  the  clip.  Of  course,  the 
rotation  must  be  done  with  the  fingers,  guided 
by  the  eye  at  the  tube,  but  it  is  thus  possible 
to  place  a  diatom,  for  example,  at  any  angle 
with  the  oblique  light,  and  with  no  loss  of 
obliquity,  as  the  stage  remains  the  same,  and 
the  slide  still  rests  upon  it.  0.  W.  8. 

JPfe&nwry  20,  1879. 


TBAKSAOTIOKS  OF  SOOZSTZSS. 

KOTX.— It  will  afford  us  gnat  plMSore  to  pnbltah  notM 
of  tiko  TraoMMitioiM  of  any  of  our  MioroMopiiBal  SooiotleA. 
The  limited  ipeoe  at  our  oommaad  prooludea  tho  in- 
sertion of  lengthoned  aoooonta  of  mora  baaineaa  dataila. 
We  wiah  it  alao  to  be  diatinotly  nnderatood  that  theao 
Ttpona  are  publlabed  aa  reoalTed  from  the  BeoretaHea 
of  the'difforentBooiatlea,  and  the  Jonmal  ia  not  to  be 
beid  ia  any  wiie  reaponiible  for  any  atitements  oon- 
Ifttaied  therein. 

Boclieater  (N«  T.)  Hleroeeopical   Boeiety*-. 

The  Bochester  MiarosoopScal  Society  assembled 
7eb.  10,  at  the  Free  Aeademy,  a  goodly  number  of 
members  being  present.  The  minutes  of  the  Sec- 
retary were  read  and  approred,  after  which  the 
sodety  listened  to  an  interesting  and  able  address 
by  James  H.  Sisber. 

Ac  the  close  of  his  address  Mr.  Fisher  detailed 
his  experience  in  the  mountlDg  of  objects  for  the 
microscope.  He  espedally  discussed  liquid  mounts. 
He  had  paid  much  attention  to  inftisoria.  He  said 
those  who  lacked  time  might  be  benefited  by  his 
experience.  One  pecnliar  cement  answers  cTery 
pnrpo  e  for  liquid  mounting.  The  formula  for 
this  is  as  follows: 

Db.  Huiit*s  OBMXRT.—Gum  dammar  dissolred  in 
benzole,  to  which  add  enough  pure  oxide  of  sine, 
earefiUly  and  thoroughlT  triturated  in  a  mortar 
irhttst  moistened  by  a  Uttle  benzole,  to  thicken  the 
xnixtnre,  so  that  it  will  drop  f^^eely  firom  a  brush. 
This  formula  is  not  In  the  books. 

The  cell  can  be  made  of  any  required  depth. 

The  cells  can  be  made  and  put  away  for  use  when 

required.     Additional  layers  can  be  added  after 

drying.  If  greater  depth  is  necessary.    In  mount- 


hig  the  object  is  phMed  in  tbeeell,a]idtheeeO 
filled  with  e^ycerine,  when  glyeesine  is  used  as  tiie 
medium.  If  much  water  is  put  in  the  oellivith 
the  object,  it  should  be  allowed  to  eraporale  baftira 
the  oorer  glass  is  put  in  place.  It  should  be  pot 
under  a  bell  to  keep  froifi  the  dust  during  erapora^ 
tion.  When  the  water  is  thus  remored,  and  the 
cell  is  ready  to  be  oorered,  the  nature  of  the  ce- 
ment is  such  that  the  cement  adheres  to  ike  eorer 
glass  when  it  is  laid  on.  The  glycerine  should  so 
completely  fill  the  cell  that  no  air  shall  remain 
under  the  cover  glass.  If  the  cement  is  allowed  to 
become  hard,  the  superabundant  glycerine  can  be 
washed  off  by  holding  the  slide  under  a  faucet. 
The  edge  of  the  ooTcr  glass  is  then  ooTeredby 
another  layer  of  the  cement.  For  a  transparent 
cement,  an  excellent  preparation  can  be  made  by 
the  following  formula: 

Tbakspibbit   Yabiosh.— Canada  balsam  dis* 
solved  in  chloroform  and  turpentine. 

This  cement  can  be  used  with  advantage  in  anj 
case  where  balsam  is  employed.  This  cement  wai 
highly  recommended. 

Mr.  Fisher  also  strongly  recommended  the  fol- 
lowing, viz.: 

Bbookb'b  Oehkzit.— To  common  Brunswick  blaok, 
add  a  small  portion  of  India  rubber  dissolved  in 
mineral  naphtha.  This  cement  will  never  cra^ 
when  dry,  and  leaves  a  very  smooth  and  beantifol 
finish. 

Da.  SuLXNSTBZK's  GBMBrr.— Mix  equal  parts  of 
Brunswick  black  and  gold  size,  and  then  add  a  little 
Canada  balsam. 

Shellac  solution  in  strong  alcohol  may  be  beauti- 
fully colored  by  aniline  dyes. 

Ur.  Fisher  exhibited  a  remarkable  and  beantifo] 
species  of  inftisoria  obtained  txwsL  a  pond  in  th« 
vicinity.  This  species  is  exceedingly  rare,  as  the 
pond  where  it  flourished  is  filled  up.  The  pond 
was  inhabited  by  goldfish,  although  it  wae  quite 
stagnant.  These  inftisoria  resemble  a  pocket  fiaik 
in  shape,  the  delicate  shell  being  perfectly  trans- 
parent. The  shell  is  covered  with  short  ciiia 
From  the  body  in  the  shell,  proceeds,  through  the 
mouth  of  the  fiask,  a  long,  slender  filament,  wfaidi 
is  the  chief  organ  of  motion.  The  motions  of  these 
organisms  in  life  are  very  rapid  and  vigorous,  as 
though  they  were  seeking  prey, 

Mr.  Fisher  exhibited  sevenl  recently  invented 
accessories  of  the  microscope,  notably  the  new 
achromatic  condenser,  made  by  Swift,  of  LondoiL 
This  is  an  exquisite  piece  of  mechanism.  The  oob- 
structionof  the  microscope  was  explained.  The 
use  of  the  camera  ludda  was  recommended  for 
drawing  objects  under  the  microscope. 

Mr.  Herriman  then  spoke  in  favor  of  the  cement 
described  by  him  at  the  last  meeting.  He  had  used 
Dean's  gelatine  in  liquid  mountings. 

President  Lattlmoresp<^  of  the  extreme  shn- 
plidty  of  the  methods  discussed  by  Hr.  Fisher, 
and  remarked  that  the  simplest  was  in  a  mi^on^ 
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of  oMes  the  best.  Presideiit  Lattimore  BAid  that 
it  might  be  of  interest  to  amateon  to  know  that 
the  Voboox  globaior  was  found  daring  the  spring  at 
Irondeqnoit  Bay. 

Mr.  Bebasz  stated  that  they  were  very  abundant 
m  the  feeder  near  Mount  Hope. 

Ernst  Gnndlaoh  was  appointed  to  read  a  paper 
at  the  next  meeting,  and  William  Streeter,  Bev. 
UyroQ  Adams,  and  J.  E.  Line  were  appointed  to 
famish  microscopes  and  aooessories.  The  next 
meeting  will  bo  held  on  the  second  Monday  in 
Uarch. 

After  adjoomment,  the  members  examined  a 
lirge  number  of  interesting  objects.  Among  them 
was  a  water  beetle  yet  unnamed,  which  was  shown 
by  Mr.  Usher.  E.  H.  Yredenburgh  exhibited  in- 
teresting and  beautiful  diatoms,  and  hairs  of  a 
caterpillar. 

W«Ue«l«jr    College  Mleroscopleal    Solety..- 

The  Wellesley  College  Microscopical  Society,  com- 
posed of  teachers  and  students,  has  been  in  sue- 
ceagful  operation  for  two  years.  We  have  found  it 
socb  an  aid  to  microscopical  work  in  our  institu- 
tion, affording  an  exchange  where  the  results  of 
ioTestigation  in  the  different  departments  could 
be  brought  out,  and  also  an  incentive  to  individual 
mearch,  that  we  beg  leave  to  send  reports  of  our 
meetiogs. 

At  oar  first  meeting  there  were  present  six  mem- 
bers, and  we  had  at  command  but  three  micro- 
Kopes.  There  are  now  about  twenty-five  active 
members  of  the  society,  and  we  have  for  special 
vork  ten  microscopes — Zentmayer*s  American  Oen- 
tennial,  and  Army  Hospital,  besides  stands  from 
Beck,  Tolles,  Zeiss  and  otheis.  We  can  also  com- 
loiiid  for  exhibitions  twenty  other  student  stands, 
Croach  and  Beck,  from  the  botanical  and  biological 
laboratories.  We  have  an  excellent  working  li- 
brary, including  complete  sets  of  the  English 
QoArterly  and  Monthly  Microscopical  Journals,  a 
good  line  of  ol^ectives  and  accessory  and  mount- 
iog  apparatus,  and  some  hundred  slides  have  been 
prepared  for  the  society's  collection  by  the  mem- 
bers. The  meetings  have  been  of  continually  in- 
creasing interest,  and  papers  have  been  presented 
coTering  a  wide  range  of  subjects. 

The  regular  monthly  meeting  of  the  society  was 
beld  in  the  Physical  Lecture  Boom,  Feb.  8,  Miss 
Faiibank,  the  President,  in  the  chair.  Besides  the 
laembers  of  the  society,  some  fifty  visitors  were 
present. 

A  paper  was  presented  by  Miss  Metcalf  on  "The 
Application  of  the  Microscope  to  the  Study  of 
Kocks.^  This  was  our  second  paper  on  the  subject, 
the  first  dwelling  upon  the  uses  of  polarized  light. 
Pree  use  was  made  of  the  bUckboard  in  illustra- 
tion, and  after  the  paper  some  thirty  specimens, 
loaned  by  Mr.  A.  L.  Diokermann,  of  Bosion,  were 


exhibited  upon  the  screen,  by  means  of  the  oxhy- 
drogen  light  and  polarizing  attachment. 

The  first  of  a  series  of  papers  on  "  Spectrum 
Analysis,  as  applied  to  the  Microscope,"  was  next 
given  by  Miss  Whiting,  and  illustrated  by  lantern 
projections. 

The  company  then  adjourned  to  the  adjoining 
laboratory,  where  there  were  exhibited,  under  some 
fifteen  microscopes,  with  various  powers,  speci- 
mens of  thin  rock  sections,'  Including:  Qranite, 
showing  liquid  inclusion  with  moving  bubble; 
dolerite,  showing  good  augite  crystal;  pitchstone, 
showing  fiuotuation  structure;  hornblende,  break- 
ing up  into  microlites;  quartz  containing  needle- 
shaped  miorolites;  twin  layers  of  Labradorite; 
biotite,  showing  dichroism,  etc.  Under  the  micro- 
spectroscope  were  exhibited  some  specimens  of 
crystals. 

Miss  Nunn  exhibited  some  living  sea  anemones, 
which  would  be  ready  for  microscopical  dissection 
the  ensuing  week. 

The  current  numbers  of  the  "American  Quar- 
terly Microscopical  Journal,*'  Auzbioan  JouBNix 
or  MiOBOBGOPT,  "  Quarterly  Journal  of  Microscop- 
ical Science,**  "Journal  of  the  Quekett  Club,** 
"Archiv  fur  Mikroskopische  Anatomic,**  and  "Jour- 
nal de  Micrographie,**  were  on  the  table. 

The  meeting  then  adjourned. 

Mabion  MxrcALT,  Oorresponding  Sec*^. 


Bmn  Fi«aclaoo  Mleroaeoptcal  Soelety.— .The 

regular  meeting  of  the  San  Francisco  Mlcrosoopical 
Society  was  held  Thursday  evening,  January  2, 
President  Hyde  in  the  chair. 

Wm.  H.  Archer,  of  Melbourne,  Australia,  was 
elected  corresponding  member. 

President  Hyde  reported  on  four  slides  of  dia- 
toms from  Lake  Tahoe,  received  from  President 
LeGonte,  of  the  University  of  Oalifomia,  stating 
that  although  the  supply  of  material  on  the  slides 
was  extremely  meagre,  yet  he  had  found  some 
beautiful  and  rare  forms,  and  hoped  the  locality 
would  be  more  extensively  prospected. 

The  subject  of  adopting  a  proposed  unit  in  Mi- 
crometrio  Measurement,  in  accordance  with  the 
suggestions  of  the  late  Microscopical  Gongiess  at 
Indianapolis,  was  brought  up  for  discussion,  and  a 
letter  from  B.  H.  Ward  and  A.  W.  Bower,  the  Ck>m- 
mittee  of  the  Troy  Scientific  Association,  giving 
their  views  on  the  matter,  and  submitting  certain 
propositions,  was  read  and  discussed.  On  motion, 
It  was  resolved  that  a  vote  of  the  Sodety  be  taken 
on  the  first  proposition,  namely:  ^*Is  it  expedient 
at  present  to  adopt  a  standard  for  micrometry?** 
and  on  such  vote,  it  was  resolved  in  the  affirmative. 

It  was  th«n,  on  motion,  resolved  that  the  metric 
system  should  be  employed  for  that  purpose. 

As  to  the  other  propositions  contained  in  the 
letter  referred  to,  the  matter  was,  on  motion,  duly 
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aeoonded,  referred  to  a  committee  of  three  to  be 
appointed  by  tbe  Ohair,  tbe  committee  to  report  at 
the  next  meeting  of  the  society. 

Tbe  Oh&ir  appointed  on  inch  committee,  Dr. 
Dennis,  Professor  Ashbomer  and  Mr.  Morris.  On 
motion,  the  President  was  added  to  the  Committee. 

Dr.  Gnstav  Elsen,  who  has  for  some  time  past 
inyestigated  the  class  of  moUnscs  called  Pteropoda, 
exhibited  some  admirably  executed  drawings  of 
two  species  most  generally  met  with  near  the 
shores  of  sonthem  California.  The  drawings 
showed  the  animals  in  natural  size  and  colors,  and 
also  several  anatomical  details  of  their  nenrons, 
generatiTe  and  gastric  systems. 

The  class  of  Pteropoda  had  hitherto  been 
divided  in  two  orders,  viz.,  Thecosomata  and  Qym- 
nosomata,  the  animals  belonging  to  the  former 
being  covered  by  a  hard  shell,  those  of  the  latter 
bring  perfectly  naked.  The  Doctor  thought  a  bet- 
ter characteristic  would  be  the  presence  or  ab- 
senoe  of  a  silicate  radnla  in  the  palate.  The  two 
genera  exhibited  were  very  likely  new,  but  seem- 
ingly related  to  Tiedemannia  and  Pneumodermon. 

The  wings  of  the  former  genus  were  drawn  more 
minutely,  and  especially  their  interior  margin  was 
seen  in  a  highly  magnified  scale.  The  Doctor  had 
herefound  some  new  organs  of  sense,  eonslsting 
of  an  agglomeration  of  larger  cells  situated  on  a 
pear-shaped  body  of  minute  granulated  cells.  In 
the  middle  of  tiie  larger  oells  was  to  be  seen  a 
smail  opaque  pearl-shaped  body,  immediately  con- 
nected with  a  nerve  ganglion.  Such  peculiar  or- 
gans were  distzibnted  over  only  a  small  surface  of 
the  hyaUne  wing.  The  masticatory  organs  of  this 
genus  were  situated  in  the  stomach,  and  consisted 
chiefly  of  four  pyramidal  chitinous  teeth.  The 
same  organ  of  Pneumodermon  was  seen  to  consist 
of  a  radnla  full  of  silicate  teeth.  On  both  sides  of 
this  radnla,  and  also  in  front  of  the  same,  were 
large  round,  or  triangular  bodies,  covered  with 
chitinous  teeth,  between  which  the  food  was  ap- 
parently ground  before  entering  between  the  teeth 
of  the  more  deUoate  radnla. 

Tbe  animals  of  both  genera  being  hermaphro- 
dites, their  male  and  female  generative  organs  were 
found  to  be  connected  in  the  same  individual.  In 
both  genera  they  seemed  to  resemble  each  other  to 
some  extent,  but,  as  could  be  seen  by  the  draw- 
ings, those  of  Pneumodermon  were  the  most  com- 
plicated, as  having  near  to  the  exterior  porns  an 
additional  large  prostrate  gland. 

The  Doctor  expressed  as  his  intention,  in  the 
future,  to  follow  up  the  study  of  the  whole  class, 
at  least  as  liar  as  the  Padflo  coast  was  concerned. 


Measurement,  by  President  Hyde,  first  occupied 
the  attention  of  the  society.  The  action  of  the 
committee  was  as  follows :  That  a  standard  of 
micrometry  should  be  adopted ;  and  that  it  should 
be  based  on  the  metric  sjrstcm ;  and  that  the  milli- 
metre should  be  adopted  as  the  unit  of  measure- 
ment. 

As  to  the  preparation  and  preservationof  a  suita- 
ble standard  micrometer,  the  question  was  consid- 
ered too  tedmical  for  the  action  of  the  committee. 

Finally,  with  regard  to  the  National  Committee, 
it  was  concluded  best  to  adopt  the  proposition  that 
**Each  society,  eligible  to  representation  at  the 
late  National  Microscopical  Congress,  may  appoint 
one  member  of  the  conmilttee,  which  ahall  be  con- 
sidered formed  when  at  least  five  members  are  ap- 
pointed ;  the  societies  to  have  power  to  fill  Tacan- 
cies,  and  the  committee  to  have  power,  unani- 
mously to  add  to  their  own  numbers.** 

Mr.  Chas.  W.  Banks,  Corresponding  Seeretai?, 
presented  the  Society  with  three  remai^blyfine 
volumes,  containing  850  colored  plates,  '*Phjcolo- 
gia  Britannica,  or  History  of  British  Sea  Weedt,"^ 
by  Wm.  H.  Harvey,  M.  D.,  London,  1819,  the  vol- 
umes being  accompanied  by  a  book  of  over  5*> 
mounted  type  specimens  of  Algs.  A  vote  of  thanks 
was  tendered  Mr.  Banks  for  his  valuable  donatioi. 

President  Hyde  read  a  long  letter  fh>m  Dr.  B.  U. 
Piper,  of  Chicago,  to  himself,  in  which  Dr.  Piper 
drew  attention,  with  abundant  detail  Ulnstratioo, 
to  the  value  in  medical  jurisprudence  of  even  that 
negative  testimony  which  microscopy  can  give  in 
oases  of  blood  determination. 

It  certainly  seems  that  the  harmony  of  the  re- 
sults reached  by  independent  workers  with  difier- 
ent  methods  in  this  field,  indicates  an  exact  and 
certain  basis,  npon  which  the  courts  can  rely. 

Dr.  Piper,  wishmg  to  make  his  communicaticm 
practical,  gave  the  details  of  many  inteiestirg 
cases,  and  after  the  reading  of  his  letter,  the  mem- 
bers maintained,  until  adjournment,  a  discussion 
upon  this  perpetually  Interesting  subject. 


The  regular  meeting  of  the  San  Frandsco  Micro- 
scopical Society  was  held  Thursday  evening,  Jan. 
16, 1879,  President  Hyde  in  the  Chair. 

The  report  of  the  Committee  on  Microscopical 


StAte  MIcnMcopieal  Boctetj  of  IIllaois._A 

regular  meeting  of  this  society  was  held  at  the 
rooms  of  the  Academy  of  Sciences,  263  Wabash 
j  Avenue,  Chicago,  on  Friday  evening.  Dec.  13,  Tice- 
President,  Atwood  in  the  chair. 

A  number  of  stands  were  on  the  table.  The  ob- 
jects were  mostly  confined  to  diatomaceous  mate- 
rial frcm  the  Lake.  Messrs.  Thomas,  Summers 
and  Atwood  exhibited  gatherings  from  the  Crib,  at 
various  depths,  obtained  from  dredgtngs  made  at 
the  instance  and  with  the  assistance  of  the  C^tj 
Engineer,  Mr.  Cheeseborough,  In  the  desire  to 
throw  light  on  certain  newspaper  charges  that  tbe 
water  supply  was  polluted  by  the  river  and  sewsf  d 
discharge. 
A  formal  report  of  the  committee  appointed  to 
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inreBtigate  the  lubjeot  miorosoopically  will,  no 
donbi,  be  an  Intereatlng  doeoment. 

Daring  the  diflouBBion  of  this  snbject,  Mr.  Palmer, 
ft  Tiiitor  from  the  Boston  UicroBCopical  Society, 
exproBBed  sarpriae  at  the  presence,  at  this  Ukte 
seuon,  ofthe  rotifer  Notens  qnadrioomii  in  the 
water  from  our  hydrants. 

Dr.  Yielie  exhibited  a  puff  ball,  speoleB  not  deter- 
mined, measuring  22^  inchf^s  in  diameter. 

Sereral  names  were  proposed  for  membership, 
tnda  nomber  of  prominent  microscopiBts  proposed 
b?  the  Board  of  Trustees  to  the  society  were  duly 
elected  corresponding  members. 

The  Seceetary  then  read  a  short  paper  on  the 
microBCopical  strncture  of  the  seed  of  Physos* 
tigma  yenoBTmi,  prefaced  with  an  account  of  its 
origin  and  nses.  The  paper  was  illustrated  by 
illdefl  and  miorophotographs. 


The  regular  meeting  of  the  State  Miorosoopioal 
Sooiety  of  UUnois  was  held  at  the  Academy  of  Soi- 
eneeB,  Chicago,  Jan.  24,  President  Fuller  in  the 
chair. 

After  the  election  of  members,  and  the  transac- 
tion of  some  routine  buBiness,  the  Secretary  read  a 
oommnnication  from  ft  committee  of  the  Mioro- 
wopical  Section  of  the  Troy  Scientific  Association, 
in  regard  to  the  adoption  of  a  unit  of  micrometric 
metsores,  with  reference  to  action  of  the  American 
MicroBoopical  Society  at  its  next  meeting. 

After  an  expreesion  of  views  by  Tarious  members, 
the  matter  was  referred  to  a  committee  consisting 
of  Profs.  H.  A.  Johnson,  M.  D.,  Lester  Ourtis, 
H.D.,  H.  H.  BabooclK,  and  Mr.  H.  W.  Puller,  to 
consider  the  subject  and  report  recommendation 
for  action  at  next  meeting.  The  committee  was 
requested  to  iuTite  suggestions,  not  only  from 
microBcopists,  but  from  scientific  men  whom  they 
considered  competent  to  advise  on  the  advantages 
of  the  metric  system. 

A  paper  entitled  **Have  the  Mammalian  Blood 
CorpuBcleB  a  Nucleus?**  was  then  read  by  Professor 
Belfield,  of  Bush  Medical  College.  After  reviewing 
the  recent  literature  of  the  subject,  the  gentleman 
gave  an  account  of  his  own  experimentB,  abstracted 
ai  follows :  Specimens  of  blood  were  procured 
from  man,  the  dog,  rat,  rabbit  and  turtle.  These 
vere  subjected  to  various  bleaching  agents — chlor- 
ine, sulphurous  acid,  acetic  acid,  and  a  freezing 
temperature.  They  were  then  stained  with  car- 
mine and  aniline.  By  every  method  there  were 
demonstrated  sharply  defined  bodies  within  the 
turtle's  blood  corpuscles  which  showed  a  heavy 
staining,  the  rest  of  the  corpuscle  remaining  color- 
less; but  in  no  specimens  of  mammalian  blood  was 
there  any  dilferentiation  of  color.  Some  of  them 
(the  maminititn  corpuscles)  showed  uniform  stain- 
ing from  centre  to  periphery.  This  would  seem  to 
prove,  as  far  as  staining  can  prove  anything,  the 


absence  of  a  nucleus  firom  the  mammalian  blood 
corpuscle. 

The  Doctor  referred.  In  dosing,  to  the  so-called 
claims  of  the  late  Dr.  Freer,  of  this  city,  of  the 
discovery  of  a  nucleus  in  the  human  blood  cor- 
puscle by  the  use  ofthe  method  suggested  by  Dr, 
Johnson,  of  viewing  objects  with  high  powers  by 
reflected  light— stating  that  Dr.  Freer  suggested 
that  the  peculiar  appearance  of  the  corpuscle  when 
thus  examined  might  be  due  to  the  presence  of  a 
nucleus.  This  suggeation,  however,  was  not  en-^ 
domed  by  eminent  medical  gentlemen  in  England 
and  Germany,  to  whose  attention  he  brought  the 
subject  while  abroad,  and  on  his  return  he  had 
quite  abandoned  that  theory. 

Dr.  Belfleld*8  coudusiors  were  confirmed  by  a 

number  of  competent  medical  gentlemen  present. 

Adjourned. 

EmisBT  B.  Stuabt,  Secretary. 

Acadeanj  of  Mittiiriil  Sclcaccs,  of  Ptalla* 
delpl&tii_The  Biological  and  Microscopical  Sec- 
tion met  Dec.  16, 1878,  Dr.  B.  S.  Eenderdine  in  the 
chair. 

Pro!  J.  Qibbons  Hunt  delivered  a  very  inter- 
esting lecture  on  the  lichens.  His  remarks  were 
beautiftilly  illustrated  by  many  flne  specimens  of 
his  own  preparation,  demonstrating  the  minute 
structure  of  these  simple  plants,  which  are  found 
everywhere  encrusting  rocks,  stones,  the  bark  of 
trees,  etc.  A  dish  in  which  a  large  number  of 
specimens  were  tastefully  arranged  by  Prof.  Hunt 
under  a  bell-glass,  attracted  much  attention,  form- 
ing as  it  did  a  display  quite  equal  in  beauty  to  the 
handsomest  fernery.  Speaking  of  their  habitat, 
the  speaker  said  that  these,  as  well  afl  many  other 
interesting  plants,  were  found  in  the  greatest  pro- 
fusion and  variety  in  the  swamps  of  New  Jersey* 
which  he  called  the  paradise  of  the  botanist.  After 
going  briefly  over  the  classiflcation  of  these  plants, 
the  lecturer  entered  upon  their  anatomy.  The 
great  interest  and  value  of  the  study  of  these  plants 
as  a  means  of  mental  discipline,  and  their  use  In 
the  arts  of  design,  were  also  dwelt  upon  by  the 
speaker. 

Mr.  Lewis  exhibited  a  specimen  of  a  rare  wheel 
animalcule  of  marvelous  beauty  belonging  to  the 
genus  Stephanoceras  from  the  vicinity  of  Phila- 
delphia. 

The  Biological  and  Microscopical  Section  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  met 
Jan.  6,  Dr.  B.  S.  Eenderdine  in  the  chair. 

Dr.  Carl  Seller  favored  the  society  with  a  discus- 
sion of  the  leading  facts  of  animal  histology,  the 
branch  of  science  which  has  for  its  subject-matter 
the  consideration  of  the  various  kinds  of  cells  com- 
posing animal  bodies.  He  considered  the  classifi- 
cation of  the  living  tissues  according  to  their 
offices.    These,  he  sMd,  could  be  very  simply  and 
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conTenienily  dlTided  into  three  olawes,  as  foUowi . 
Ist,  oonnectire;  Sd,  epithelial;  and  8d,  the  neirona.' 
The  fpeaker's  remarks  were  iUnstrated  by  nnmer- 
ims  beantifol  mlorosoopioal  objects  prepared  by 
himself,  some  of  which  showed  as  many  as  four 
dififorent  colors,  each  component  part  of  the  cells 
being  of  a  different  color,  all  of  which  had  been 
aooomi^ished  by  artificial  means,  thongh  the  pro- 
cess was  comparatively  »  simple  one.  The  great 
practical  nse  of  the  study  of  histology,  and  the 
'  oomparatiye  ease  with  which  its  main  principles 
might  be  acquired,  were  dwelt  upon,  as  well  as  the 
great  facilities  which  were  now  offered  to  stadents, 
owing  to  the  mechanical  and  optical  perfection  of 
American  microscopes,  and  the  excellence  of  the 
technical  processes  deyised  and  discofered  by  our 

own  students. 

Some  ftirther  remarks  were  made  by  Br.  Dixon, 
llrs.  Prof.  White  and  Dr.  Hunt,  the  latter  of  whom 
dilforedwith  Dr.  Seller  in  relation  to  some  minor 
points  relating  to  the  origin  of  the  connectiVe  tis- 

iueSt 

Mr.  J.  A.  Byder  then  offered  a  resame  of  recent 
researches  on  the  very  first  stages  of  cell-division 
and  mnltiplIcBtion  as  worked  ont  by  the  younger 
European  biologists,  who  seem  to  have  left  off 
where  the  older  workers  began.  These  researchesi 
he  believed,  indicated  more  decidedly  than  ever 
the  identity  of  animal  and  vegetable  protoplasm* 
In  both  the  animal  and  vegetable  cell  ihe  behavior 
of  the  central  nucleus  of  the  cell  seemed  to  be 
quite  the  same;  as  it  elongated  preparatory  to 
division,  it  was  seen  to  be  composed  of  two  opposite 
poles,  from  which  very  minute  granules  were  dis- 
posed In  lines  radiating  in  every  direction,  whilst 
curved  lines  of  granules  connected  the  poles.  The 
appearance  was  that  presented  by  iron  iilings 
scattered  on  a  plate  of  glass,  and  made  to  arrange 
themselves  in  a  curious  fashion  when  the  poles  of  a 
horseshoe  magnet  are  applied  beneath.  It  was  not 
4)laimed  that  the  process  of  cell  division  was  a 
magnetic  process,  but  it  was  simply  a  resemblanoe 
which  was  suggested  between  the  two  phenomena. 
The  curved  lines  of  granules  unithig  the  poles  of 
the  cell-nucleus,  in  the  course  of  time,  form  nodes 
or  enlargements  which  mark  the  point  of  division 
equatorially  of  the  cell  into  two.  The  radiate  ar- 
rangement of  the  granules  at  the  opposite  poles  of 
the  nucleus  has  induced  Fol  to  call  it  an  "amphi- 
aster,"  meaning  like  two  stars  Joined  together. 
The  formation  of  the  female  and  male  pronucleus 
in  the  egg-cell  was  also  considered,  and  shown  to 
be  produced  previous  to  fertilization,  at  least  in 
the  case  of  a  star-fish  and  a  small  species  of  leech. 
Many  further  observations  were  offered  in  regard 
to  certain  recently-discovered  phases  of  embryonic 
development. 

Mr.  Lewis  exhibited  a  fine  living  specimen  of 
irheel^animalcule,  the  Lymnias.— iirii.  ^aturalisU 


Subsoribeni  who  have  a  surplus  of  interestfaig  mi- 
Qrosoopic  mateiiaL  or  objects  In  any  department  d 
natural  sdenoe^  which  they  wish  to  excmange,  maj 
announce  it.  without  chazge,  in  this  column.  The 
foilowing.nuesmnst  be  observed:  L  The  privilen 
of  announcing  an  exchange  is  confined  to  sod- 
scribers.  2.  Exoeahoss  only  will  be  admiM. 
Sales  must  be  relegated  to  the  advertisiDg  d»> 
partment.  8.  Bach  exchange  will  be  fimitedto 
three  lines,  and  must  be  legibly  written  on  a  sepw- 
ate  ^p  of  paper  (not  embodied  In  a  letter).  Be 
earetftu  about  the  address. 

I  have  for  exchange  a  Kinne  self-centering  tmt- 
table  with  circular  table.  Clark  M.  Elliott,  kf 
bum,  N.  Y. 

Stained  vegetable  tissue,  andpolaiisoope  objeeti, 
to  exchange  for  any  other  mounted  objects.  A  P. 
Brown,  P.  O.  Box  15,  Oamden,  K.  J. 

Diatoms,  Isthmia  enervis,  Oampylodiscos  dy- 
pens,  both  pure;  best  Jutland  oement-stein,  etc 
Wanted,  good  recent  Padflo  coast  material.  Go^ 
respondence  invited.  W.  M.  Paterson,  Loftos, 
England. 

Exquisite  wild  seeds,  showing  p<^ts  offiuallj 
likeness,  mounted  or  unmounted,  for  exotumge. 
Bev.  J.  T.  Browne  11,  Lyons,  N.  T. 

Skin  of  shark,  bryazoa,  diatoms  from  Cape  Cod^ 
and  other  marine  mountings,  for  good  mounted  ob< 
Jects;  lists  exchanged.    Bev.  J.  D.  King,  Cbathsm, 

Ferns,  mounted  or  unmounted,  for  Nortben 
species  of  same.  Lists  of  those  on  band  and  tboie 
wanted  sent  on  application.  MiJ.  B.  H.  Wlldberger, 
Kentucky  MilitaryInstitute,Farmdale,  Ky. 

Coooa  BoBhm  concert  flute,  made  by  Bad^.of 
New  York,  with  pure  silver  keys,  oost  $100,  m  ex- 
change for  microscope,  stand  and  objectives.  J.  H. 
Baymond,  76  State  street,  Brooklyn,  N.  Y. 

Good  pocket  magnifier,  1  lens,  1|  loch  diameter, 
oval,  hard  rubber  case,  in  exchange  for  good  sta^ 
micrometer,  ruled  into  lOOths  and  lOOQthsofui 
inch.  Address  F.  N.  T.,  Box  348,  Oreenport,  Bof- 
folk  County,  N.  Y. 

For  exchange,  well  prepared  herbarium  ipect- 
mens  f^m  the  flora  in  the  vicinity  of  CfaioKO' 
Address  Mason  Bross,  660  Dearborn  Avenue,  Gfai- 
oago. 

Diabantlte,  a  newly  discovered  mineral,  aad 
other  spedmenst  in  exchange  for  good  cabinet 
specimens  from  other  localilfes.  A.  H.  Eddy,  Boi 
686,  New  Britain,  Conn. 

Three  Wenham  oompressoriums  for  a  Cox*b  eelf- 
centering  turn-table  complete.  Geo.  A.  Mitchell, 
Hanover,  N.  H. 

Slides  of  moss  persitome  Funaria  hygrometriea. 
for  any  good  object  or  material;  also  slides  of  named 
diatoms  for  other  named  varieties.  Jos.  VLcKmj, 
24  Liberty  street,  Troy,  N.  Y. 

Marine  algsB,  diatoms  in  situ  on  alg»,  mssci, 
hepottcA.  ferns,  lichens,  lycopodiaoee,  etc.,  in  ex* 
change  for  any  good  mounted  objects.  U*  ^ 
Booth,  Longmeadow,  Mass. 

Living  specimens  of  Yolvox  globator  sent  for  i 
mounted  slide.    E.  W.  Holway,  Decorah,  Iowa. 

Wanted  for  a  choice  collection  of  mound  builder^ 
and  Indian  relics,  a  good  binocular  stand.  Addren 
Bev.  J.  D.  King,  Chatham,  Mass. 

Wanted,  a  good  mioroso<»e  stand,  binocular  pre- 
ferred, in  exchange  for  pnotcMpraphio  lenses.  N. 
Taylor,  676  Broadway,  New  York. 
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Corethra  Plumicornls. 

BY  HSKBY    MILLS. 


MONO  the  many 
interesiing  mi- 
orosoopio  objects 
foond  in  the 
Ticinity  of  Buf- 
falo, is  one  well 
known  to  micro- 
Boopists  of  the 
first  class  in  Eng- 
land, bat  a  stran- 
ger in  this  oonn- 
try,  so  far  as  we 
know,  till  very 
recently  discovered  in  the  ponds  in  this 
locality  by  members  of  the  Bofialo  Micro- 
scopical Clab. 

We  have  reference  to  the  skeleton  larva 
of  Ccretkra  FlumicomiSf  a  dipterons  insect 
placed  by  some  under  the  family  TipulidcBf 
bat  probably  more  correctly  belonging  to 
CtdicidoB. 

This  is  a  small  animal  about  five-eighths 
of  an  inch  in  length,  and  one-sixteenth  of 
an  inch  in  width,  so  transparent  that  it 
would  probably  escape  notice  altogether, 
were  it  not  for  its  black  eyes  and  two  dark 
spots  on  its  back.  An  extraordinary  jerk- 
ing motion  when  seizing  its  prey,  or  mov- 
ing from  place  to  place,  might  also  attract 


attention.  Without  illustrations  it  would 
be  impossible  to  give  any  adequate  idea  of 
this  interesting  object;  and  to  be  fully  ap- 
preciated, the  creature  itself  must  be  seen 
for  a  long  time,  and  in  many  positions. 
We  can  refer,  however,  to  the  Popular  Set" 
enoe  Review  for  1865,  in  which  is  a  valuable 
paper  by  Bay  Lankester,  with  drawings. 
Also  to  the  "Transactions  of  the  Micro- 
scopical  Society  for  1867,"  where  there  ia 
an  article  by  Bymer  Jones,  with  very  beau- 
tifully executed  illustrations.  Both  the 
above  articles  are  good,  but  not  exhaustive. 
This  creature  has  six  pairs  of  oral  appen- 
dages, and  one  pair  of  auxiliary  spikes  be- 
neath the  month.  The  first  pair  are  long 
hooks  forming  a  sort  of  beak,  and  giving 
the  animal  a  remarkable  appearance  even 
with  a  pocket  magnifier.  Behind  these  are 
five  other  pairs  or  sets — one  or  two  plu- 
mose— for  various  offices  connected  with 
the  seizing,  holding  and  eating  of  its  prey. 
Some  of  these  hooks  are  of  wondrous 
shape  and  beauty;  and  all  together  they  go 
to  make  up  a  most  interesting  mouth. 

The  eyes  are  large  and  compound  in  char- 
acter. In  close  proximity  to  the  large  one, 
is  a  simple  rudimentary  eye,  which  Lan- 
kester thinks  is  a  mere  mass  of  pigment, 
and  not  provided  with  a  lens.  Accord- 
ing to  the  same  writer,  the  animal  has 
eleven  segments.  The  dark  spots  on  the 
back«  referred  to  above,  are  two  pairs  of 
respiratory  organs.  The  first  pair  is  near 
the  head,  and  the  second  pair  is  on  the 
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third  Begment  from  the  tail.  These  respir- 
atory organs  are  made  np  of  spiral  threads, 
predselj  after  the  manner  of  the  silk- worm 
and  other  inseota;  and  vhen  the  larva 
passes  into  the  pnpa  state,  these  become 
compressed  and  elongated,  and  fall  into 
their  proper  place,  forming  the  principal 
tracheal  tabes.  Near  the  first  pair  of  these 
organs  may  be  seen  the  gizzard,  and  the 
slender  canal  leading  to  the  alimentary 
canal.  The  large  intestine  comes  after  the 
second  pair  of  respiratory  organs.  With  a 
good  objective,  and  carefnl  manipulation, 
may  be  seen  the  whole  alimentary  canal 
and  chain  of  nervous  ganglia,  as  well  as 
the  action  of  the  simple  dorsal  vessel  or 
hearty  as  it  draws  and  returns  the  nutritive 
fluid.  The  plumes  on  the  posterior  part 
of  the  body  are,  one  terminal,  and  one  lat- 
eraL  The  terminal  plume  consists  of  four 
feather-like  hairs,  and  the  lateral  twenty- 
two.  The  last  named  is  fan-shaped,  and  is 
not  only  ornamental  in  the  highest  degree, 
but  undoubtedly  serves  as  a  rudder,  as  it 
seems  to  be  just  what  would  be  needed  to 
enable  the  animal  to  make  its  rapid  jerk- 
ing movements.  There  are  also  four  ter- 
minal plates  which  are  connected  with  the 
tracheal  system. 

We  urge  all  microscopists  to  be  on  the 
lookout  for  this  beauty,  assuring  them  that, 
if  successful,  they  will  be  well  paid  for 
their  trouble.  The  larvse  are  eminently  in- 
teresting, showing  at  a  glance,  and  without 
difficulty,  except  that  of  ordinary  skilful 
manipulation,  the  whole  internal  structure 
of  a  very  fine  specimen  of  animal  life. 

Buffalo,  N.  T. 


The  Siliceous  Shelled  BaciiiariaB  or  Dla- 

tomaceae. 

Ooniinued  from  page  167,   V6L  II. 

/GENERALLY  these  organic  substances 
^^  form  in  the  beginning  a  cohering 
skin,  which  subsequently  splits  in  length 
and  also  in  breadth,  so  that  in  many  oases 
it  is  divided  into  four  plates,  whidi  later 
separate  themselves  into  smaller  parts;  and 
occupy  then  the  interior  of  the  frustule  in 


the  form  of   small  pellets,  which  in  the 
MehsirecB,  FragiiariecRy  and  other  forms,  are 
exactly  similar  to  the  cell  contents  of  the 
confervesB.    I  shall  also  here,  as  with  the 
algSB,  call  these  contents  gonimic  substance 
(substantia  gonimica).      Ehrenberg    cills 
them  ovaries,  because  he  considers  the  dia- 
toms organized  animals,  but  it  is  remark- 
able that  such  an  ovary  in  its  development 
presents  revelations  which  only  find  their 
analogy  in  decided  plant  forms,  and  not  the 
least  thing  has  been  observed  as  yet  which 
could  justify  Ehrenberg's  assertion.    The 
gonimic  substance  is  indeed  colored  brown- 
ish yellow,  but  it  becomes  in  many  dried 
diatomacesB  green,  after  the   drying,  (es- 
pecially  in    the    fresh    water  Melosirece), 
Chlorohydric  acid  also  changes  the  brown 
color   to    a   beautiful  green,  and  alcohol 
draws  out  of  the  fresh  living,  and  likewise 
out  of  dried  specimens,  a  green  colored 
stuff  which  comports  itself  like  CMorophylL 
In  addition  to  this  gonimic  substance, 
one  also  finds,  in  almost  all  forms,  bright 
colorless  balls,  which  look  like  little  bubbles 
or   globules;   sometimes  their   number  is 
small,  often  only  two  are  apparent,  again 
there  are  cases  where  they  are  numerously 
developed,  and  it  appears  to  me  that  the 
condition  of  the  weather  has  an  effect  upon 
them ;  thus,  one  finds  e.  g.  JSavicula  gracilis, 
in  the  early  spring  days  with  us,  with  only 
a  few  of  these  pellets,  but  the  same  species, 
after  continued  warm  weather,  shows  the 
so-called  bright  bubbles  in  great  number; 
I  have  observed  the  same  thing  in  Oompho- 
nema  dichotomum,    and  Diatoma   mesodoiL 
There  appears  to  be  here  a  case  parallel  to 
the  starch  structure  in  the  Oosteriecp,  Euas- 
trece  and   Con/ervecp;  these  little  balls  are 
shown  in  our  plates  Tab.  3,  xxxiii,  xxxiv, 
xxxvii,  1;  Tab.  6,  ivo,  iii,  viii,  ix,  xiii;  Tab. 
16,  iii,  3,  4,  5,  9;  Tab.  30,  fig.   39,  48,  67, 
78.    Ehrenberg  has  called  them  seed  vesi- 
cles, but  strict  and  close  observation  has 
convinced  me   that  these   supposed  seed 
vesicles  are  mere  oil-drops,  and  have  not 
the  slightest  envelope;  that  they  were  oil' 
drops  I  perceived  in  1835,  when  I  examined 
in  Trieste,    the    Mtcromega  myxacanthttm 
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(Xab.  24,  viii,  4,  5).  I  notioed  that  by 
sHght  pressure  between  two  glass  plates, 
the  drops  extended,  then  united  and  flowed 
out,  so  that  thej  were  frequently  to  be  seen 
in  the  maoons  envelope  outside  the  Na- 
vicnla  (Tab.  24,  viii,  fig.  5*).  One  can  easily 
see  the  separation  of  these  drops  in  all  the 
IfhtvidUece^  if  one  observes  them  during  the 
drying  under  the  miorosoox>e;  just  as  the 
moisture  of  the  frustule,  which  envelopes 
the  oil  drops,  and  maintains  their  form, 
disappears,  they  will  spread  themselves  on 
the  frustule  and  vanish.  Here  the  oil 
seems  to  take  the  place  of  the  starch  in  the 
<K>tyledons  of  the  crucifere». 

Finally,  there  81*6  still  other  forms  which 
Ehrenberg  calls  "stomach  sacs"  (Magen- 
blasen).  I  have  noticed  them  especially  in 
a  few  NatfictdecB  where,  particularly,  IJiey 
lie  around  the  middle  opening  of  the  valve 
(Nebenseiten).  They  appear  to  be  small, 
well  defined  rounded  bodies,  mostly  white, 
which  in  Navicula  gracilis  (Tab.  8,  zlviii, 
first  and  fourth  figures),  Siauroneis  pUxty- 
stoma,  (Tab.  3,  zlviii,  a,  b),  arrange  them- 
fielves  in  a  circle  around  the  middle  open- 
ing. In  Navicida  major  (Tab.  4,  zx,  a]  they 
are  also  present,  but  irregularly  disposed. 
In  Navicula  cuspidaia  (Tab.  3,  xzzvii]  they 
form  two  somewhat  crooked  longitudinal 
rows.  Ehrenberg  has  ("Die  Infusorien," 
«io.,  p.  242)  seen  these  bodies  become  blue, 
when  he  placed  various  diatoms  in  water 
mixed  with  indigo,  and  he  thence  condudee 
that  the  middle  opening  of  the  valve  is  the 
mouth,  and  the  indigo  colored  bodies  stom- 
ach sacs,  which  had  absorbed  the  colored 
fluid;  but  there  is  something  suspicious 
about  this,  that  the  NavictdecB  only  take  up 
the  color  when  one  lets  them  stand  before- 
hand a  few  days  in  indigo  water,  and  then 
poors  off  this,  and  presents  new  water  and 
iiew  indigo;  the  absorption  does  not  follow 
then  in  all  oases  like  that  in  the  true  /n- 
jMiorUoiy  but  only  under  certain  restrictions; 
(moreover,  I  have  not  hitherto  been  able 
to  observe  this  absorption  of  colored  mat- 
ter, although  I  have  made  many  attempts, 
<<notly  according  to  Ehrenberg's  direc- 
tions).   There  is,  indeed,  an  absorption  of 


colored  matter  possible,  without  assuming 
the  digestion  of  the  same  by  the  diatom- 
acecB,*  and  the  separation  in  or  upon  the 
little  bodies  lying  nearest  to  the  middle 
opening,  is  so  much  the  clearer,  because 
here  the  nearest  inward  parts  exeft  a 
stronger  mechanical  attraction  upon  the' 
penetrating  fluid  than  elsewhere;  also 
Ehrenberg  says,  '  *  In  dead  animals  the  inner 
parts  color  themselves  indiscriminately." 
If  now  these  bodies  were  truly  stomach 
cells,  they  must  be  present  necessarily,  and 
always,  in  all  individuals  and  in  all  species, 
but  it  is  not  so.  I  have,  moreover,  often 
observed  (and  make  this  assertion  at  the 
same  time  when  millions  of  If avicula  gracilis 
and  other  species  are  before  me,  living  in  a 
dish),  that  in  many  individuals,  the  sup- 
posed stomach  cells  are  totally  wanting, 
which  indeed  could  not  be  the  case  if  they 
represented  so  important  an  organ  as  the 
stomach. 

All  diatoms  secrete  out  of  the  opening  of 
tbeir  f  rustules  a  slimy  substance  (substantia 
gelinea)  which  is  not  always  observed  in  the 
NavicuLeoe  if  they  are  not  massed  together, 
but  mixes  itself  with  the  water  and  disap- 
pears. If,  however,  certain  species  (e.  g. 
Namcula  Appendiculaia)  only  live  in  moist 
places,  then  this  slimy  mucous  substance 
increases,  and  the  Hanieulece  are  completely 
enveloped  by  it  Something  similar  to  this 
takes  place  if  diatoms  in  a  little  water  rise 
to  the  surface,  and  keep  themselves  in  a 
mass,  then  the  secreted  slime  runs  off,  but 
not  wholly,  into  the  water,  but  spreads 
itself  as  a  tender  skin  upon  the  surface  of 
the  water,  uniting  the  single,  and  often  very 
varied  individuals.  I  have  Jound  different 
diatoms  quite  as  frequently  enveloped  in 
this  slime  as  without  it  Thus  one  finds, 
not  unfrequently,  in  the  spring,  uppn  stones 
in  gently  flowing  waters,  very  soft  mucous 

*So  far  tB  the  abflorption  of  indigo  is  oonoemed, 
there  can  be  no  donbt  that  this  dods  occur  along 
the  raphe  or  mediao  line  of  many  of  the  diatoms, 
e.  g.  ^auroneiSt  and  also  along  the  alae  of  the 
9urtreUeaBt  bnt  I  have  never  seen  it  color  the  balls 
alluded  to.  Ehrenberg  and  Kntsdng  assume  that 
the  central  and  terminal  nodnles  are  opeuings,  an 
idea  lonff  since  abandoned,  and  the  very  reverse  of 
the  ttnth.— Trans, 
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masBes,  whioh  contain  yarions  speeieB  and 
genera  (MeHdion  cinsulare^  CymMUas^  Qom- 
phonemece,  Synedrece,  etc.),  which  one  finds 
also  scattered  between  conferva  and  other 
freshwater  algsB.  Therefore  this  formless 
mQc6ns  envelope  cannot  always  be  affixed 
as  a  specific  character,  as  Ehrenberg  has 
considered  it  The  movements  of  the  sin- 
gle diatoms  depend  npon  the  separation  or 
adherence  of  the  slime;  the  latter  becomes 
suppressed  in  all  the  Xavicuiece  and  their 
allies.  As  soon  as  the  separated  slime 
gains  oonsistencj,  and  so  becomes  the  oc- 
casion of  a  social  connection  with  a  num- 
ber of  individuals,  one  then  always  observes 
that  the  congregated  individuals  unite,  and 
order  themselves  to  each  other,  according 
to  certain  rules,  either  in  longitudinal  or 
diagonal  rows,  or  star  or  fan-shaped.  This 
arrangement  I  have  observed  in  most  Nanio- 
niece  that  I  have  kept  in  my  room  living  in 
cups  moistened  with  a  little  water. 

In  many  other  cases  this  so-called  mucous- 
like  substance  separates  itself  remarkably 
at  the  ends;  many  diatoms,  e.  g.  Synedraece, 
ChmphonemeoB,  Mdasirece,  and  allied  genera, 
like  to  fasten  themselves  on  certain  firm 
objects  in  the  water,  and  order  themselves 
in  a  more  or  less  regular  manner,  and  attach 
themselves  by  means  of  the  slimy  gelatinous 
substance  which  they  secrete  upon  the 
sessile  end.  This  substance  is  occasionaUy 
only  a  little  observable  (e.  g.  in  the  Syne- 
drece,  whioh  belong  to  the  tribe  Ulnaria) 
in  many  species  it  is  so  apparent  that  it 
spreads  itself  out  into  a  distinct  foot  (stipes) 
npon  which  the  body  sits  fast,  (e.  g.  Syne- 
dra  faecictdaia  and  allied  forms  (Tab.  15, 
fig.  v)  this  foot  lengthens  itself  in  time 
(Tab.  15,  xiii  and  xiv,  and  Tab.  16,  i),  and 
becomes  in  the  OomphanemeoR^  Ehipidoph- 
orecBf  etc.,  a  long  dichotomising  branched 
thread  (Tab.  8,  xiv)  which  also,  in  many 
cases,  is  recognizable  as  a  tube  (Tab.  18, 

Pig.  ii). 

In  certain  geners,  (Encyonema,  Schizo- 
nemOf  Mkromega,  etc.,)  the  separated  slime 
develops  itself  into  a  gelatinous  tube  (tubu- 
lus  gelineus)  in  which  the  frustnles,  in- 
creased in  number  by  sub-division,  order 


themselTeB  in  rows;  often  many  such  rows 
appear  beside  each  other,  and  in  this  case 
every  individual  now  occupied  only  its  own 
particular  tube,  the  tube  grows  like  the 
branched  stems  of  KkLpidophorcL^  lAemapk' 
ora,  and  allied  genera,  and  forms  itaeU 
into  branched  gelatinous  threads,  or,  in  the 
higher  developed  forms  into  stiff,  branched 
little  trees,  of  firm  cartilaginous  consist- 
ence, which  has  a  striking  similarity  to  the 
bodies  (phyooma)  of  the  higher  species  of 
a]g»  (Spaerocooous,  Gigartina,  Ohondria» 
etc)    (Tab.  28,  i-iii). 

To  be  continued. 


•  •  • 


Annual  Address  by  President  Henry  C. 
Hyde  to  the  San  Francisco  Micro- 
scopical Society. 

San  Francisco,  February  13,  1879, 
7b  the  Members  of  the  San  Fhmdaco  Meroseopu 

eaU  Sociefy: 

Gkntuemek — ^Another  year  of  our  or- 
ganization has  elapsed,  and  at  the  dose  of 
the  seventh  year  of  our  society's  existeiiee» 
it  has  become  my  duty,  as  well  as  pleasure, 
to  give  you  a  brief  ststoment  of  our  pro- 
gress, material  and  otherwise,  and,  to  some 
extent,  the  progress  of  microacopioal  sci- 
ence in  generaL 

Daring  the  pr€iB6nt  year  our  sooie^  hss 
had  an  accession  of  eleven  new  membera^ 
of  whom  two  were  resident  and  nine  cor- 
responding. We  have  lost  one  resident 
member  by  resignation;  none,  I  am  hi^py 
to  state,  by  death  or  default  of  dues;  and 
we  now  number  30  resident  members  and 
48  corresponding;  10  life  and  5  honorary 
members. 

We  have  held  during  the  year  twen^- 
five  stated  meetings;  all,  indeed,  that  we 
could  hold,  with  the  exception  of  the  one 
occurring  on  the  national  holiday,  and  one 
other  occasion  when  we  lacked  a  qucmun. 

Our  meetings  have  been  fairly  attended, 
the  average  attendance  being  11;  and  the 
entire  roll  of  visitors  for  the  year  number- 
ing 42. 

Our  annual  reception  was  held  at  l£sr- 

cantile  Library  Hall,  on  the  23d  of  May, 

1 1878,  and  was  largely  attended.    There 
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twenty-two  exhibitors,  using  thirty  micro- 
scopes, with  the  usual  variety  of  objects 
and  ai^aratuB,  and  some  few  novelties 
which  were  fully  discussed  at  the  time.  But 
one  thing  I  may  remark,  and  that  is,  the 
noticeably  unabated  interest  in  this  class  of 
scientific  exhibitions,  and  the  increased 
nnmber  of  fine  instruments  in  use.  I  be- 
lieve these  receptions,  of  which  that  of  last 
^y  was  the  sixth,  have*  done  a  great  deal 
toward  spreading  the  desire  of  cultivated 
and  inteUigent  persons  to  possess  and  un- 
derstand the  uses  of  an  instrument  of  such 
exquisite  finish  and  perfection  as  the  modern 
microscope,  and  which,  in  the  hands  of  any 
intelligent  person,  is,  if  nothing  more,  a 
piece  of  mechanism,  an  optical  contrivance, 
an  intellectual  toy,  capable  of  gratifying  a 
laudable  ouriosity  into  the  constitution  of 
everything  about  us,  and  of  exhibiting  the 
marvellooB  beauties  which  nature  has  jeal- 
oosly  placed  beyond  the  reach  of  our  un- 
aided human  virion,  to  an  absolutely  un- 
limited extent. 

Oar  library,  which  numbered  277  volumes 
at  tlie  close  of  last  year,  has  since  that  time 
received  some  notable  and  valuable  addi- 
tions. 

By  porehase,  we  have  acquired  nearly  90 
volumes  from  the  library  of  Dr.  Arthur 
Meade  Edwards,  the  very  cream  of  a  large 
and  rare  collection  of  scientific  literature, 
and  at  extremely  low  prices. 

By  donation,  we  have  been  favored  by 
Br.  Wythe  with  four  fine  volumes — two  of 
text,  and  two  atlases  of  plates  of  Easpails* 
"Nouveau  Systeme  de  Physiologic  Vege- 
tale  "  and  his  *'  Nouveau  Sjsteme  de  Chimie 
Orgaaique;^  and  by  Mr.  C.  W.  Banks  with  I 
three  vobimes  of  Harvey's  "  Phy collegia ' 
Btitanica^ — ^perhaps  the  finest  work  on 
British  algse  extant— containing  upward  of 
450  beautifully  colored  plates,  besides  some 
twenty-six  specimens  of  algse,  exquisitely 
mounted  on  cardboard,  so  that  these  natu- 
ral types  may  be  compared,  side  by  side, 
with  their  colored  figures  and  printed  de- 
scription. Many  of  the  specimens  have 
inicroseopio  siiells  and  diatomacesB  still  ad- 
hering to  them. 


Dr.  Gnstav  Eisen  has  presented  to  the 
society  his  published  monograph  on  the 
anatomy  of  the  Ocnerodrilus  (a  species 
of  earth  worm),  remarkable  for  its  fine  illus- 
trations of  the  minute  anatomy  of  these 
animals,  and  the  x>erfection  of  detail  ex- 
hibited in  the  drawings. 

Mr.  W.  A.  Woodward,  in  behalf  of  the 
Victorian  Government  of  Australia,  has 
presented  us  with  four  magnificent  folios 
upon  those  wonderful  plants,  the  ''Orchids 
of  Australia." 

Our  library  now  contains  not  less  than 
412  volumes — ^an  accession  of  135  volumes — 
of  a  value  known  to  but  few  of  the  mem- 
bers; and  the  treasures  of  which,  in  all  their 
richness,  are  hardly  accessible  to  any  of 
us — this  resulting  from  lack  of  space,  proper 
classification,  and  sufficient  cataloguing  and 
indexing.  To  reform  this  would  be  to  many 
of  us  a  labor  of  love,  and  I  have  promised 
myself,  with  some  assistance,  the  accom- 
plishment of  it  at  an  early  day. 

The  cabinet  of  the  society,  which,  at  the 
last  counting,  numbered  859  mounted 
slides,  has  received  so  many  additions  that 
I  can  only  mention  a  few  of  the  most  in- 
teresting. Among  these  may  certainly  be 
assigned  a  small  but  valuable  collection  of 
slides  mounted  by  Dr.  Carpenter,  the 
father  of  modern  microscopy,  with  his  own 
handwriting  upon  them — several  appearing 
to  be  the  indentical  originals  of  illustrations 
in  his  well-known  and  valuable  Manual  on 
the  Microscope.  These  were  the  donation 
of  Bev.  Dr.  Bleasdale,  of  Melbourne. 

Mr.  Attwood,  of  Saucelito,  has  supplied 
us  with  quite  an  extensive  collection  of  rock 
sections  and  fragments  of  the  rocks  from 
which  the  sections  were  cut  (twenty-two  in 
number),  to  illustrate  a  novel  and  most 
effectual  method  of  examining  and  study- 
ing rock  structure,  of  such  extreme  sim- 
plicity as  to  enable  the  most  unskilled 
manipulator  to  conveniently  and  quickly 
examine  the  structure  of  rocks  without 
making  sections,  which,  with  all  the  neces- 
sary tools  and  appliances,  is,  at  best,  a 
tedious  and  troublesome  business.  The 
method  is  briefly  this:  A  fragment  of  rock 
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is  rubbed  to  a  flat  aurfaoe  on  a  piece  of 
coarse- Bandstone,  then  on  a  finer  stone,  oniil 
a  plane  sarface,  moderately  smooth,  is  ob- 
tained. This  is  warmed  and  painted  with 
warmed  Canada  balsam,  then  pat  away  to 
dry.  When  dry,  the  microscope  gives  an 
admirable  view  of  its  straotnre,  seeming  to 
penetrate  into  its  depths  in  a  truly  remark- 
able manner.  The  highest  power  practica- 
ble with  an  opaque  object  may  be  used, 
and,  with  sunlight,  as  nearly  vertical  as  can 
be  had,  the  effect  is  wonderfully  interest- 
ing. The  rocks  and  sections  illustrated  a 
paper  of  Mr.  Attwood's,  which  will  be  no- 
ticed later. 

The  society's  cabinet  has  also  received 
some  additions  in  the  way  of  mounted 
diatomacesa,  which  deserve  more  than  a 
passing  notice,  from  the  fact  that  this  class 
of  mountiugs  presents  so  many  types  of 
variation  in  quality,  from  utter  trash  to 
almost  ideal  x>erfection,  and  the  further  fact 
that  these  have  been  prepared  and  mounted 
from  the  crude  earth,  by  one  of  our  mem- 
bers. Professor  Ashbumer,  in  a  manner  that 
has  not  been  excelled  by  any  one  up  to  the 
present  time,  and  has  been  equalled  by  very 
few.  This  will  not  seem  extravagant  praise 
to  those  who  are  familiar  with  these  beauti- 
ful objects,  and  have  examined  the  slides 
referred  to. 

Dr.  Warren,  of  Walden,  Mass.,  has  pre- 
sented us  with  a  set  (16  alidee)  of  well- 
mounted  slides  from  diatomacesB  deposits 
in  his  neighborhood. 

But  the  largest  addition  to  the  cabinet 
has  still  to  be  noticed. 

Upon  the  breaking  up  of  Dr.  Arthur  M. 
Edward's  collection  of  books  and  materials, 
in  consequence  of  hopeless  ill  health,  the 
opportunity  was  oflfered  the  society  to  be- 
come the  possessors  of  his  well-known  col- 
lection of  diatomaceee,  in  mounted  slides, 
some  three  thousand  in  number,  together 
with  a  large  quantity  of  unmounted  mate- 
rial from  all  parts  of  the  world.  The  price 
at  first  asked  was  too  large  for  our  means, 
but  the  figures  were  finally  reduced  to  $400, 
and  this  proved  so  great  a  temptation  that 
the  trustees  resolved,  after  a  full  discussion 


in  open  meeting,  on  at  least  two  ooosslohb,. 
to  make  the  purchase  if  an  amount  could 
be  raised  by  subscription  amoug  the  mem- 
bers so  as  to  reduce  the  society's  contribu- 
tion to  a  sum  of  about  $100.  This  was  ac- 
complished through  the  generous  contribu- 
tions of  a  few  of  our  opulent  members, 
headed  by  Mr.  Davis,  Br.  Whitney  and  Mr. 
Lent,  subscribiug  $50  each,  and  we  are  now 
the  owners  of  this  collection,  a  veritable 
prize  to  any  microscopical  society.  The 
cnide  materials,  of  which  there  are  200  or 
300  pound"*,  is  *'  current  coin  of  the  realm  " 
among  microscopists,  and  as  a  medium  of 
exchange  will  give  our  society  peculiar  and 
lasting  advantages.  Up  to  this  time  we 
have  not  arranged  and  classified  this  mate- 
rial, for  want  of  space  and  proper  conveni- 
ences; difficulties  we  hope  soon  to  over- 
come. 

Of  Smith's  diatomaoesB  we  have  received 
the  second  and  third  centuries,  and  the  en- 
tire cabinet  now  numbers  4127  slides. 

As  to  our  financial  condition,  the  report 
on  file  of  our  most  excellent  aud  indefatiga- 
ble treasurer  will  convey  the  required  in- 
formation, and  I  think  you  will  find  the 
affairs  of  the  society  in  a  satisfactory  con- 
dition. 

Daring  the  year,  besides  the  discussion  of 
stated  topics  at  our  meetings,  there  have 
been  presented  and  read  a  number  of  in- 
structive, and,  we  beheve,  valuable  papers, 
several  of  which  I  propose  to  mention,  not 
only  to  show  what  has  been  done,  bat  to 
remind  the  producers  of  such  good  work 
that  more  from  the  same  quarters  must  and 
ought  to  be  looked  for. 

Mr.  J.  P.  Moore  has  given  a  description 
of  a  strange  new  fungus  from  the  S^oid- 
wich  Islands,  which  he  has  named  Polj- 
porus  (merisma)  Kdakau.  Also,  a  paper  on 
a  curious  pest  of  the  furniture  and  cabinet 
makers,  called  the  laurel  wood  borer;  and, 
in  connection  with  that,  some  remarks  on 
another  similar  pest  affecting  the  madrona 
of  California. 

Dr.  Eisen  has  also  given  us  some  inter- 
esting details  of  the  anatomy  of  two  species 
of  Pteropoda,  found  on  the  coast  of  South- 
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e^  California,  and  he  believes  he  has  made 
some  disooyeries  regarding  their  Fensorjr 
organs. 

From  Mr.  Clarke,  our  Recording  Secre- 
tary, we  have  had  a  paper  on  the  Vibration 
Microscope,  invented  by  a  French  physicist;, 
Lissajoosy  to  investigate  the  extremely  rapid 
motions  of  sonnd-prodadng  bodies;  an  in- 
fitroment  which,  though  it  cannot  magnify 
time — that  is,  make  a  vibration  lasting 
one  one- thousandth  of  a  second  seem  to 
last  a  second,  as  the  zoologist's  microscope 
makes  an  animalcule  the  one-thousandth  of 
an  inch  long,  seem  an  inch  long — ^yet  at 
least  enables  the  observer  to  follow  the  path 
of  a  very  rapidly  moving  point,  making 
the  differences  between  sounds  of  various 
intensity  visible  to  the  eye. 

Mr.  Clarke  has  also  given  us  a  transla- 
tion of  Professor  Haeckle's  paper  on  "  The 
Alternate  Generation  of  the  Echinoder- 
mata; "  also  a  paper  on  ''  The  Origin  and 
Formation  of  the  Hard  Tissue  of  Animals." 

From  Mr.  Melville  Attwood,  a  paper  on 
"  Porphyry,"  illdstrating  the  difference  be- 
tween the  true  rock  of  this  name,  and  the 
so-called  "porphry,"  which  the  Comstock 
miner  is  conUnuaUy  meeting  in  his  under- 
ground explorations,  conveniently  or  other- 
wise, but  to  the  great  detriment  of  stock- 
holders.  Mr.  Attwood  has  devoted  a  great 
(l(al  of  intelligent  labor  and  study  to  the 
rocks  and  mineral-bearing  lodes  of  this 
coast,  e8i>ecially  of  the  Comstock  vein,  and 
has  made  a  large  collection  of  authenti- 
cated types  of  foreign  as  well  as  native 
specimens.  One  of  the  objects  of  this 
paper  was  the  elucidation  of  a  theory,  re- 
sulting from  Mr.  A.  's  long  experience  as  a 
geologist,  and  some  rather  exceptional  ad- 
vantages of  observation  and  study,  as  to 
the  coincidence  of  gold-bearing  rocks  with 
the  presence  of  walls  of  green-stone  (dia- 
^e).  While  not  absolutely  demonstrated, 
the  theory  is  very  plausibly  presented,  and, 
under  his  continuing  and  unremitted  ob- 
servations, may  yet  reach  an  approximate 
demonstration. 

Another  object  of  the  paper  was  the  ex- 
planation of  a  new  process  for  examining 


rocks  and  studying  their  structure  without 
making  sections,  which  I  have  described  in 
an  earlier  portion  of  this  report. 

This  paper  was  reprinted  in  the  memoirs 
of  tbe  Geological  Society  of  London. 

Dr.  Whitney,  Sr.  besides  some  extended 
remarks  on  the  subject  of  the  microscopical 
examination  of  sea  water,  wherein  he  stated 
that  his  experiments  justified  the  theory  of 
the  silica  in  solution  being  the  probable 
source  of  sand,  as  well  as  the  foraminifer- 
ous  shells  and  diatomaoeous  frustules,  has 
given  us  an  elaborate  essay  on  the  '*  Origin 
of  Life,"  advancing  a  system  of  cosmic 
philosophy,  novel  in  some  important  re* 
spects,  and  indicating  a  vast  amount  of 
profound  and  laborious  research. 

From  Dr.  Mouser  we  have  had  a  most 
interesting  and  instructive  paper  on  "The 
Microscope  in  Medicine."  Tbe  difficulty 
of  such  a  subject  being  to  compress  it  into 
anything  like  suitable  dimensions,  the 
paper  in  question  gives  an  account  of  tha 
progress  of  the  general  use  of  the  micro* 
scope  in  medicine  during  the  last  thirty 
years,  and  conveys  to  the  non-professional 
reader  an  excellent  idea  of  its  great  value 
as  an  adjunct  to  other  means  of  diagnosis  in 
the  study  of  disease.  Dr.  Mouser's  papers, 
as  well  as  his  remarks  on  any  subject  before 
the  society,  are  always  accomptuiied  by  ac- 
tual illustration  by  means  of  anatomical 
and  pathological  specimens  of  his  own 
mounting,  and,  it  is  no  praise  to  say,  of 
great  excellence.  Dr.  Mouser  has  also 
given  us  a  description  of  a  very  convenient 
and  handsome  cabinet  for  microscopic  ap- 
paratus and  slides,  designed  by  himself  and 
built  by  a  skillful  workman  of  this  city. 

From  Dr.  Anderson,  our  corresponding 
member  at  Santa  Cruz,  we  have  had  a  short 
paper  on  *'  The  Fruiting  of  Sea  Lettuce,'^ 
also  a  collection  of  named  algsd  of  the 
Pacific  Coast,  bound  in  a  volume,  and  num- 
bering 177  specimens.  This  is  a  work  of 
great  labor,  and  a  valuable  addition  to  our 
collection. 

Mr.  Wickson  has  oontribhted  a  paper  on 
an  odd  but  very  practical  subject,  viz.: 
"Artificial  or  Oleomargarine  Cheese,"  and 
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the  mode  of  distingaishiiig  it  infallibly 
from  the  genuine  article  bj  the  mioroeoope; 
a  means  not  to  be  despised  when  it  said 
that  large  quantities  of  the  artificial  cheese 
are  sold  in  New  York,  and  shipped  to 
Europe — a  statement  I  am  quite  ready  to 
beliere,  but  am  rather  skeptical  as  to  an- 
other fact  stated  in  the  same  connection, 
that  chemical  analysis  has  shown  the  arti- 
ficial cheese  richer  than  the  genuine. 

From  Mr.  Charles  Stodder,  of  Boston, 
we  have  a  paper  on  the  "  Diatomaceous 
Deposit  from  Sant^i  Monica,'*  on  our  coast — 
the  deposit  which  has  attracted  so  much 
attention  from  diatomists  both  at  home  and 
abroad.  He  mentions  the  interesting  fact 
that  in  this  deposit  he  finds  species  which 
have  never  before  been  found  together,  but 
only  in  widely  separated  deposits,  so  wide 
apart  as  Spain,  Greece,  and  the  Clyde. 
Besides  these  there  are  some  new  and  ex- 
tremely beautiful  species  described. 

Your  president  has  given  you  a  paper  on 
"The  Microscope  in  Medical  Jurispru- 
dence." 

A  brief  statement  of  a  few  of  the  leading 
improvements  and  occurrences  in  connec- 
tion with  our  science  may  not  be  uninter- 
esting. 

The  angular  aperture  war  still  goes  on. 
The  advocates  of  *'  plus  180^  "  on  the  one 
side,  and  the  opponents  of  that  especial 
term  on  the  other.  I  have  always  thought 
the  expression  misleading  and  not  descrip- 
tive, to  say  the  least,  though  when  ex- 
plained, it  has  some  plausibility.  But  the 
subject  is  too  difficult  and  complicated  .for 
me  to  undertake  any  exposition  of  it  at  this 
time. 

I  believe  I  may,  however,  say  that  the 
war  has  supplemented  the  labors  of  the 
diatomists  in  producing  improved  objec- 
tives, and  so  long  as  the  "battle  of  the 
glasses"  has  the  effect  of  improving  the 
weapons  of  the  opposing  forces,  for  the 
equal  benefit  of  the  combatants,  the  lattter 
certainly  should  not  complain. 

Among  the  improvements  in  object- 
glasses  may  be  mentioned  a  curious  inven- 
tion of  Mr.  Gandlach — a  thin  film  of  glyce- 


rine between  the  front  l6ns  and  atnuu- 
parent  disk  of  thin  glass  in  front  of  ii 
The  efiect  claimed  for  this  is  a  nearly  per- 
fect compensation  for  thickness  of  oover 
glass,  an  increased  working  distance — the 
object  remaining  in  focus  during  adjust- 
ment— ^besides  general  faoUity  of  manipnla- 
tion.  But  I  have  not  yet  seen  these 
glasses,  nor  any  one  who  has  used  them. 

Another  improved  objective  is  the  "  oil- 
immersion,"  by  Carl  Zeiss,  of  Jena,  which 
has  been  subjected  to  a  very  critical  and 
searching  trial  by  Bev.  W.  H.  Dallinger— 
certainly  a  most  excellent  authority;  and 
he,  comparing  this  lens  with  one  of  the 
"new  formula"  lenses  of  Powell  &  Lea- 
land,  probably  the  finest  in  Great  Britain, 
testifies  that  "AU  his  most  critical  teatB 
were  eqnally  mastered  by  the  lens  of  Zeiss; 
and,  while  he  could  not  do  more  with  it 
than  with  the  English  glass,  he  could  ac- 
complish the  same  results  much  moze 
readily." 

This  high  praise  is,  however,  much  quali- 
fied by  the  restrictions  which  he  finds  the 
peculiar  construction  of  the  glass  imposes 
upon  its  general  use.  The  immersion  fluid 
being  cedar-wood  oil,  dispenses  entirely 
with  screw-collar  correction  for  thickness  of 
cover,  from  the  fact  that  by  the  use  of  this 
oil,  having  a  refractive  index  as  nearly  as 
possible  coincident  with  that  of  the  glass  of 
which  the  covers  and  the  front  lens  are 
composed,  the  covering  glass,  whether  thick 
or  thin,  together  with  the  oil  and  lens,  be- 
come practically  one  homogeneouB  whole. 
For  this  reason,  therefore,  it  is  neoessaiy 
that  the  fluid  in  which  the  object  is  mounted 
should  be  of  a  particular  index  of  refrac- 
tion, as,  for  example,  that  of  Canada  bal- 
sam, or  some  other  fluid  of  equal  refrac- 
tive index;  and  it  seems  that  when  this  con- 
dition does  not  exist,  an  object  is  no  better 
shown  by  this  lens  than  by  any  other  im- 
mersion lens. 

These  new  lenses  have  also  been  subjected 
to  American  criticism  at  extremely  able 
hands,  and  after  a  most  careful  and  con- 
scientious comparison  with  our  own  Spen- 
cer's glasses,  the  verdict  of  Prof.  H.  Ix  Smith 
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18  in  favor  of  the  latter.  Perhaps,  enooar- 
ggedbythis  well-deserved  commendation, 
the  Spenoers  have  determined,  as  they 
lately  informed  me,  to  mannfaoture  these 
oil  immersion  lenses;  and  while  it  is  pretty 
safe  to  say  that  they  will  be  an  improve- 
ment on  their  prototype,  we  can  only 
wonder  what  tbey  will  be.  Oar  own  oonn- 
try  is  still  ahead  in  the  production  of  the 
finest  optioal  instmments,  while  the  spirit 
of  emulation  is  rife  among  opticians  of  all 
coontriee,  and  the  fntnre  of  discovery  and 
improvement  in  this  direction  is  as  promis- 
ing as  the  past  is  instmctive. 

Amongst  improved  iUnminating  appara- 
ratos,  that  which  has  lately  attracted  the 
most  attention  is  Ool.  Dr.  Woodward's  prism, 
a  small  right-angle  prism,  at  first  some- 
what difficult  to  use,  but  as  its  results  were 
gradually  found  to  be  independent  of  its 
Bupposed  necessary  adjuncts,  these  were 
saocessively  discarded,  until  now  the  most 
approved  form  seems  to  be  the  prism  with- 
out any  mounting  whatever,  made  to  adhere 
to  the  under  part  of  the  slide  under  observa- 
tion through  the  medium  of  a  drop  of  gly- 
cerine. It  is  claimed  for  this  little  piece 
of  apparatus  that  it  supersedes  aU  the  pre- 
viously invented  complicated  and  cumber- 
some appliances  for  obtaining  an  oblique 
beam  of  light.  I  have  not  yet  had  an  op- 
portunity to  examine  into  the  merits  of  it, 
bat  expect  to  be  able  to  do  so  very  soon,  when 
I  shall  have  pleasure  in  exhibiting  it  to  you. 

The  great  value  of  oblique  light  in  most 
examinations  under  the  microscope  lies  in 
the  fact  that,  ordinarily,  we  do  not  view  an 
object  with  the  microscope  aa  we  do  with 
the  unaided  eye — that  is,  looking  cU  it  or 
aaperficially,  but  looking  through  it,  by 
transmitted  light,,  just  as  with  the  naked 
eye  we  should  hold  up  any  translucent  sub« 
stance  between  the  eye  and  the  light  for 
the  purpose  of  getting  a  view  of  its  internal 
structure  and  the  relations  of  its  di£fereut 
parts.  Now,  in  aU  such  attempts,  every  one 
must  have  observed  that  looking  straight 
through  the  particular  substance,  the  eye 
altog^her  loses  the  perception  of  its  surface 
appearance,  or  if   seen   at  all,    it  is   so 


mingled  with  the  eflfects  of  the  internal 
structure  as  to  render  one  or  both  more  or 
less  confused — and  the  natural  impulse  is 
to  turn  the  object  a  little  to  one  side  or  the 
other  to  get  the  effect  of  slanting  light, 
which  at  once  enables  the  eye  to  distin- 
guish between  the  different  sets  of  views. 

So  in  the  microscopic  vision  of  trans- 
parent objects,  when  the  glass  has  to  be 
brought  so  extremely  close  to  the  object, 
such  object  can,  in  general,  only  'be  ex- 
amined by  means  of  transmitted  light 
through  an  extremely  thin  section,  or  by 
reason  of  the  transparency  of  the  object 
itself.  If,  then,  we  can  obtain  light  of 
obliquity  enough  to  light  up  the  object  so 
that  it  wiU  appear  as  if  self-illuminated, 
that  is,  none  of  the  rays  passing  directly 
into  the  eye,  we  have  the  nearest  approach 
to  the  conditions  of  ordinary  vision,  and 
hence  a  far  better  comprehension  of  the 
nature  (ind  structure  of  the  object  than  can 
possibly  be  obtained  by  direct  or  axial 
illumination.  It  is  this  want  that  has  lead 
to  so  many  devices  for  procuring  light,  and 
they  have  gradually  been  more  and  more 
simplified. 

The  subject  of  micrometry  has  lately  re- 
ceived a  great  deal  of  attention.  It  has 
long  been  known  that  there  is  within  cer- 
tain limits  a  wide  variation  in  the  measure- 
ments of  different  micrometers,  there  being 
no  definite  standard.  The  Americans  and 
English  use  fractions  of  the  English  inch, 
while  on  the  continent  of  Europe,  the 
French  have  generally  adopted  the  Paris 
line,  or  the  millimeter;  the  Germans  using 
either  of  these,  and  sometimes  the  Paris  or 
Bhenish  lines;  thus  giving  five  different 
units  of  measurement. 

There  seems  to  be  a  growing  desire 
among  scientific  men  in  America  for  the 
adoption  of  the  decimal  system,  partly 
from  its  extreme  convenience,  and  also  to 
be  in  accord  with  a  very  large  class  of 
European  observers,  who  have  so  long  used 
a  system  which  it  seems  clear  must  sooner 
or  later  be  adopted  by  our  people,  not 
only  in  this  respect,  but  as  to  all  weights 
and  measures.    The  fact  that  our  country 
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has  not  long  ago  adopted  the  decimal  sys- 
tem, whioh  it  -was  the  first  to  utilize  in  its 
oarrenoy,  is  an  evidence  of  a  oonseryatism 
rather  nnosual  and  not  generally  remarked 
as  a  national  oharaoteristio. 

In  connection  with  this  subject  of  mi- 
crometry, it  may  be  interesting  to  leam 
that  we  have  in  America  a  gentleman, 
Professor  W.  A.  Bogers,  who  has  succeeded 
in  inventing  a  machine  for  ruling  on  glass, 
that  has  enabled  him  to  rule  120,000  lines 
to  the  inch — this  being  in  excess  of  No- 
bert's  celebrated  19-band  plate  by  about 
8,000  lines  to  the  inch.  Nobert's  process 
has  always  been  a  secret,  and  his  19-band 
a  wicked  thing  to  resolve,  taxing  the  powers 
of  an  objective,  as  well  as  the  time,  patience 
and  temper  of  an  observer  to  the  very 
utmost  degree.  Professor  Bogers  now  pro- 
poses to  rule  bands  of  $140,000  lines  to  the 
inch;  perhaps  he  may,  but  I  don't  believe 
anybody  will  ever  see  them. 

The  past  year  has  been  signalized  in  the 
annals  of  American  microscopy  by  the  meet- 
ing of  the  American  Microscopical  Congress, 
a  body  composed  of  delegates  from  all 
the  microscopical  societies  of  the  United 
States,  which  held  its  first  session  at  Indian- 
apolis, in  August  last,  the  delegate  from 
our  society  being  appointed  one  of  its 
vice-presidents.  It  resulted  in  a  perma- 
nent organisation,  called  the  ''American 
Society  of  Microscopy,"  having  for  its  ob- 
ject "the  encouragement  of  microscopical 
researches  in  all  branches  of  science."  The 
meeting  for  the  year  1879  will  be  held  at  Buf- 
falo, N.  Y.,  in  the  month  of  August  next. 

Another  event  of  great  interest  occurring 
during  the  past  year  has  been  the  establish- 
ment of  the  American  Quarterly  Micros 
scopiccd  Journal,  whose  first  number  ap- 
peared in  October. 

The  style  of  this  journal  not  only  in 
typography,  appearance  and  general  make- 
up, but  in  the  dignity  and  quality  of  its 
material,  gives  it  a  very  high  character, 
and  commends  it  to  the  earnest  support 
of  every  lover  of  the  science  it  so  ably 
illustrates.  Since  the  demise  of  the  Monihlt/ 
Microscopical  Journal  of  London,  which  we 


have  s«dly  missed,  for  periodical  UterBtme 
on  this  subject,  English  readers  have  bid 
to  depend  upon  the  English  Qvartaiy  Jour- 
nal,  an  able  but  rather  heavy  production, 
and  the  American  Journal  qf  ARcrosoopy 
and  Popular  Science^,  a  lighter  but  most 
pleasing  and  readable  exponent  of  micro- 
soopioal  progress,  full  of  valuable  sugges- 
tions, and  containing  within  a  small  com- 
pass, notes  of  eveiything  new  in  the  sci- 
ence in  this  country. 

With  the  two  American  journals,  and 
there  is  room  for  both,  we  may  anticipate 
an  acquaintance  as  intimate  as  we  choose 
to  make  it  with  all  that  is  being  done  within 
the  scope  of  microscopical  science  on  this 
side  of  the  Atlantic,  and  a  reference  to  a 
great  deal  beyond  it.  In  other  words,  we 
may  be  fully  enabled  to  keep  up  with  its 
growth  and  progress. 

I  had  intended  to  add  a  brief  statement 
of  the  latest  researches  in  biological  science 
with  the  microscope^  but  find  so  large  an 
amount  of  material  in  this  direction  that  I 
prefer  to  make  it  the  subject  of  a  future 
paper,  to  which  I  can  give  more  time  and 
space  than  is  now  at  my  command. 

In  conclusion,  permit  me,  gentlemen,  to 
thank  you  cordially  for  the  confidence  and 
good  will  I  have  experienced  at  your  hands 
during  the  past  year  of  my  official  experi- 
ence, not  omitting,  at  the  same  time,  to 
express  my  deep  sense  of  the  obligations  I 
have  been  and  am  still  under  to  my  brother 
officers,  especially  the  Becording  and  Cor- 
responding Secretaries  and  the  Treasorer, 
whose  labors  for  the  single  benefit  of  the 
society  I  can  now  fully  understand,  and 
hope  will  be  duly  appreciated  by  the 
society — ^their  only  reward. 
Bespectfully,       ^ 

Henby  C.  Htde,  President. 
•-#-• 

— It  is  very  eesential  where  one  starts  in 
search  of  adulterated  articles  that  he  should 
have  a  thorough  knowledge  of  the  genuine. 
Most  of  the  blunders  made  by  philanthro- 
pists and  would  be  reformers  are  made  from 
ignorance  of  the  subject  of  which  they  un- 
dertake to  speak. 
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Has  the  Mammalian  Blood-Corpuscle  a 

Nucleus  7 

By  Wm.  T.  Belfield,  M.  D.,  Demonitator  of  PhjBi- 
ology,  Bash  Medioal  College.  Bead  before  the 
niinoiB  State  Mioroscopioal  Sodety. 

rpHE  question  of  the  ezistenoe  of  a  nn- 
-^     deuB  in  the  red   blood-ooipnsde  of 
maniTnalfl  haa  for  many  years  engaged  the 
attention  of  physiologists.    Three  consid- 
erations suggest  such  an  ezistenoe.    First, 
that  a  nnolens  is  apparent  in  all  blood-oor- 
posdes  not  mammalian:  second,  that  nuclei 
have  been  recognized  in  the  blood-corpus- 
cles of  foefcal  mammals;  that  a  nucleus,  or 
the   Boggestion   thereof,    can    be    readily 
demonstrated  in  almost  all  other  anatomical 
elements    of   mammals.      Hence,    the  de- 
duction baa  been  made  that  all  elements 
of   tissue    require    nuclei;   therefore  that 
the    homology    of    tissues    requires   that 
blood-oorpuscles  should  also  possess  them. 
Prompted   by  such   reasoning,  many  ob- 
servers have  sought  patiently  and  persist- 
ently to  demonstrate  the  existence  of  these 
hypothetical  bodies,  devising  new   means 
and  methods  when  old  ones  had  proved  in- 
effectual.    Several  times  success  has  been 
claimed,  and  not  a  few  observers  have  as- 
serted their  ability  to   demonstrate  these 
nuclei;  but,  as  a  recent  contributor  to  this 
subject  has  said:  "  When  their  methods  and 
work  have  been  published,  and  others  have 
followed  their  directions,  errors  have  in- 
variably been  pointed  out,  and  the  so-called 
nucleus  has  been  absorbed  in  '  optical  de- 
lusions,' and  changes  brought  about  by  the 
loageuts  used."    It  is  somewhat  remakable 
that  the  writer  of  these  words.  Dr.  Stowell, 
of  Ann  Arbor,  in  the  same  article  claims  to 
have  demonstrated  the  nucleus  by  a  new 
method;    or   more    accurately     speaking, 
claims  to  have  repeated  the  work  of  Prof. 
Boettcher,  with  confirmatory  results.    The 
method  is  as  follows:  The  corpuscles  are 
bleached  by  means  of  a  saturated  solution 
of  corrosive   sublimate   in   96   per   cent. 
ftloohoL    Into  50  parts  of  this  solution  one 
of  blood  is  rapidly  diffused.    In  twenty- 
four  hours  the  supernatant  liquor  is  poured 
off  and   alcohol   added.      In    twenty-four 


hours  more  this  is  replaced  by  distilled 
water.  The  corpusdes  are  then  subjected 
to  staining  agents.  By  this  method  Prof. 
Bottoher  claims  to  have  seen  nuclei  in  a 
small  percentage  of  the  corpuscles  so 
treated. 

Upon  reading  these  observations  it  oc- 
curred to  me  that  the  asserted  nucleus 
might  be,  in  part  at  least,  due  to  coagula- 
tion of  albumen  and  extraction  of  water 
(which  certainly  occurs)  whereby  a  central 
thickening  might  readily  appear,  and  hence 
a  difference  of  refraction  and  apparent 
deepening  of  color  be  observed. 

It  seemed  that  if  simple  bleaching  alone 
were  to  be  accomplished  by  the  reagents 
used,  the  same  results  should  foUow  bleach- 
ing by  other  methods.  I  therefore  in- 
stituted a  series  of  observations,  whose  re- 
sults I  place  before  you  in  this  paper  and 
on  these  slides. 

'Let  me,  as  preliminary,  define  the  nu- 
cleus; for  much  of  the  difference  of  opinion 
of  this  question  results,  it  seems  to  me, 
from  a  failure  to  indentify  this  body.  Ac- 
cording to  Tyson,  the  nucleus  is  a  mass  of 
bioplasm  in  the  interior  of  the  cell,  "  more 
granular,  or  darker  in  hue,  by  transmitted 
light  than  the  remainder  of  the  cell. "  *  * 
<*  This  living  matter  exhibits  the  important 
property  of  being  stained  by  weak  solutions 
of  various  coloring  matters,  as  carmine, 
aniline,  etc."  *  *  *  "  and  by  these  means 
its  demonstration  is  rendered  strikingly 
easy."  If  then,  after  exposure  to  such  a 
solution,  we  observe  in  the  interior  of  a 
cell  a  sharply-defined  mass  exhibiting  un- 
mistakable color,  the  remainder  of  the  cell 
being  colorless,  we  assert  the  existence  of  a 
nucleus;  the  absence  of  such  differentiation 
demonstrating  with  equal  force  the  absence- 
of  a  nucleus. 

With  this  idea  in  view,  I  procured  speci- 
mens of  fresh  blood  from  man,  the  dog,  rat 
and  turtle;  exposed  the  corpuscles  to  the 
action  of  various  bleaching  agents— chlo- 
rine, sulphurous  acid,  acetic  acid,  a  freez- 
ing temperature;  then,  when  the  coloring 
matter  had  been  removed,  immersed  them 
in  weak  solutions  of  aniline  and  carmine,. 
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find  mounted  them  in  distilled  water.  I 
was  careful  to  produce,  as  nearly  as  possible, 
identical  effects  upon  all  the  specimens, 
using  the  same  solutions  for  the  same 
periods  upon  them  all.  By  each  method 
nuclei  were  clearly  demonstrated  in  the 
turtle's  blood,  but  in  no  other  specimen 
was  there  any  differentiation  of  color.  It 
is  true  that  some  mammalian  corpuscles 
showed  staining,  but  that  staining  was  in- 
Tariably  uniform  from  centre  to  periphery, 
proving  condnsiTely  the  absence  of  a  nu- 
cleus so  far  as  carmine  staining  can  prove 
anything. 

These  slides  have  been  submitted  to  the 
scrutiny  of  several  observers,  among  them 
Mr.  A.  F.  Atwood,  Drs.  H.  A.  Johnson, 
Lester  Curtis  and  Chr.  Fenger.  In  every 
instance  the  result  of  the  observation  was 
announced  before  the  observer  was  informed 
what  specimen  he  was  looking  at,  or  why 
his  observation  was  requested.  Thus'  all 
possible  bias  and  predjudice  were  avoided, 
although  the  names  of  these  gentlemen  are 
in  themselves  ample  guaranty  for  the  fidelity 
and  accuracy  of  the  observations.  There- 
fore it  was  with  great  satLsfaction  that  I 
heard  from  each  an  opinion  coincident,  in 
all  its  essentials,  with  my  own.  They  ob- 
served, as  I  had  in  a  few  mammalian  cor- 
puscles, points  of  different  refractive  power 
from  the  rest  of  the  corpuscles,  but  never 
any  points  of  different  staining. 

The  question  at  once  arises — How  are  we 
to  explain  Boettcher's  nuclei?  It  would 
seem  to  me  that  they  are  due  to  the  action 
of  the  reagents  employed.  Certainly  both 
alcohol  and  corrosive  sublimate  coagulate 
albumen,  and  alcohol  extracts  water.  That 
we  can  secure  differences  of  refraction  and 
«ven  differences  in.  depth  of  staining  by 
reagents  I  have  proved  in  this  way:  Mucus 
is  structureless  when  taken  from  the  mouth; 
but  when  treated  with  Boettcher's  fluid  it 
becomes  fibrillated.  Now  the  addition  of 
carmine  solution  causes  an  uneven  staining, 
thefibrilliB  being  especially  colored.  Surely 
no  one  would  affirm  that  these  fibrillsB  con- 
sisc  of  nuclear  or  germinal  matter.  Yet 
just  as  these  flbriUsB  differ  from  mucus  as  it 


exists  .in  the  mouth,  so  blood  corpusdes, 
after  treatment  by  Boettcher's  method,  differ 
from  blood-corpuscles  in  the  vessels.     This 
suspicion  that  Boettcher's  nuclei  are  arti- 
flcial,  receives   support   from  recent  dis- 
coveries as  to  the  structure  of  nudeL    In 
the  July  number  of  the   Quarterly  Jawmal 
of  Microscopy t  Dr.  Klein  relates  a  scries  of 
observations,  as  a  result  of  which  he  affirms 
the  nucleus  to  consist  of  a  fibrillar  network 
imbedded  in  which  is  a  ground  substance; 
that  this  intra-nudear  network  is  oontinn- 
ouB  with  a  similar  intra-cellular  network; 
that  nucleoli  are  merely  thickenings  and 
shrivelings  of  these  fibrils.     The  natural 
shriveling  effect  of  alcohol  might  readily 
produce  a  pseudo-nndeus  in  a  blood-cor- 
puscle  from  condensation    of   this   intra- 
cellular network. 

Now  as  to  the  argument  that  the  homol- 
ogy of  tissues  demands  the  existence  cf  a 
nucleus  in  the  red  corpuscle.  Does  this 
homology  require  nuclei  in  the  enamel  rods 
and  superficial  layers  of  the  epidermis? 
Certainly  they  have  never  been  demon- 
strated. Indeed  a  nudeus  would  be  in 
these  situations  superfluous,  for  the  func- 
tions of  the  nuclei  arc,  as  we  understand  it, 
growth,  nutrition  and  reproduction.  Since 
neither  of  these  processes  is  required  of 
enamd  or  superficial  epithelium,  nudei  are 
here  unnecessary  and  therefore  absent. 
Now  the  function  of  the  mammalian  blood- 
corpuscles  is  only,  so  far  as  we  know,  the 
transportation  of  oxygen,  a  purely  chemi- 
cal process  performed  as  well  without  as 
within  the  body.  The  hsBmato-crystallin, 
like  other  ferrous  salts,  is  capable  of  nniting 
with  oxygen,  and  again,  tmder  other  cir- 
cumstances, of  imparting  that  oi^gen.  Nu- 
trition, growth  and  reproducture  are,  to  the 
best  of  our  knowledge,  foreign  to  the  ma- 
tured corpuscle;  hence  a  nucleus  is  unneces- 
sary and  we  would,  a  priori^  expect  its  ab- 
sence. This  proposition  is  advanced,  not 
as  an  argument,  but  simply  to  show  the 
fallacy  of  the  argument  based  on  homology. 
It  would  be  improper  to  oondude  this 
afticle  without  reference  to  the  work  of  the 
late  Prof.  Freer,  of  this  dty.    By  the  use 
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of  reflected  light,  Prof.  Freer  demonsiarated 
in  many  blood-corposdes  a  central  thicken- 
ingi  but  failed  to  prove  any  corresponding 
difference  in  chemical  composition,  vital- 
ity or  function — that  is,  failed  to  prove  the 
existence  of  a  nucleus.  Hence,  while  au- 
thorities universally  admit  his  demonstra- 
tions as  to  contour,  they  as  universally  re- 
strict his  demonstration  to  contour.  If 
thickness  oonstitntes  a  nucleus,  then  the 
red  corpuscle  has  a  nucleus  all  around  its 
periphery  as  well  as  in  its  centre. 


•  •  ■ 


A  Fine  Diatom. 

BY    W.    W.    BINEB. 

A  FEW  years  ago  the  writer  was  the  re- 
cipient of  a  small  quantity  of  cleaned 
diatoms,  from  Prof.  H.  L.  Smith,  of  Ge- 
neva, N.  T.,  that  were  collected,  if  I.  mis- 
take not,  at  Waltham,  Massachusetts,  in 
which  were  many  very  fine  specimens  and 
one  especiaUy  beautiful  in  outline,  that  was 
afterward  found  to  be  equally  so  in  detail, 
viz.,  SurireUa  Limoscu  Shortly  after  re- 
ceiving it  I  sent  samples  of  it  to  J.  Edwards 
Smith,  then  of  Ashtabula,  Ohio,  who  at 
that  time  thought  it  new,  and  named  it 
SurireUa  Rinerii.  Samples  were  also  sent 
to  Charles  Stodder  who  did  not  at  that 
time  recognize  it,  but  he  tells  me  in  a  re- 
cent letter  that  he  and  Prof.  H.  L.  Smith 
digcnssed  it  and  arrived  at  the  conclusion 
that  it  was  SurireUa  OaiUamalensis,  but  re- 
cently I  sent  a  specimen  to  Prof.  H.  L. 
Smith,  and  he  gives  it  the  name  Sur.  Limosa, 
of  Buley,  and  we  conclude  he  has  found 
some  authentic  reference  since  his  talk  with 
Mr.  Stodder.  Mr.  Stodder  also  tells  me  he 
has  recently  received  from  Kew  Albany, 
Indiana,  a  specimen  of  the  same  diatom 
gathered  there,  showing  it  is  not  peculiar 
to  one  locality.  I  have  never  had  an 
opportunity  of  examining  the  living  speci- 
men, but  judge  it  is  very  striking  from  the 
appearance  of  the  frustule.  It  is  large, 
four  one-thousandths  of  an  inch  in  width,  by 
seven-thousandths  long.  Its  general  out- 
line is  oval  resembling  the  outline  of  an 
^8S>  slightly  curved  on  the  outside   and 


correspondingly  concave  on  the  inside,  with 
a  rather  distinct  but  not  prominent  costate* 
line;  but  the  most  interesting  characteristic 
is  its  fine  striation,  which  is  as  dose,  or 
closer,  than  Frustulia  Saxonica,  and  very 
much  finer,  making  it,  in  >  balsam,  a  test 
that  is  only  equalled  by  A.  peUucida  so  far* 
as  my  experience  goes,  and  with  my  new 
Spencer's  1  6th,  I  have  found  a  resemblance* 
to  hexagons.  My  friend,  Mr.  G.  W.  More- 
house, of  Wayland,  N.  Y.,  says,  with  a. 
1-lOth  in  his  possession,  he  resolves  it  into 
hexagons.  He  used  monochromatic  sunlight ; 
and  I  think  Prof.  J.  E.  Smith  got  similar 
results.  On  the  whole  it  is  a  rarely  beauti- 
ful diatom  and  a  test  of  more  than  ordinary 
difficulty. 

Greene,  Iowa,  Marck  25,  1879. 
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A  Hot-House  Pest,  and  How  to  Get  Rid 

of  It. 

Paper  read  before  the  Buffalo  Microsoopical  Club, 
March  1879,  by  Henry  Mills. 

ABOUT  the  12th  of  December,  1878,  my 
attention  was  called  to  some  large 
excrescences  found  growing  on  the  root  of  a^ 
'  cucumber  vine  in  a  hot-house  that  I  fre- 
quently yisit.  I  had  no  idea  of  the  cause 
of  these  gnarled  and  deformed  roots,  so  took 
one  or  two  home  to  see  if  I  could  find  out 
with  the  aid  of  the  microscope.  My  first 
attempt  was  by  cutting  longitudinal  sec- 
tions of  the  ball  which  afforded  only  partial 
success.  I  soon  found,  however,  that  my 
knife  had  run  into  something  differing 
from  vegetable.  There  was  evidently  ani- 
mal matter,  as  the  field  was  strewn  with 
small  oil  globules,  and  other  matter  that 
did  not  mix  with  the  fluid  in  which  my 
sections  were  held.  The  fluid  used  was 
glycerine  and  water,  which  may  account  for 
my  failure  to  observe  animal  life.  I  do 
not  think  animals  can  move  freely  where 
much  glycerine  is  present.  Besides  the 
evidence  of  the  presence  of  animal  life  re- 
ferred to,  I  found  some  curiously  formed 
cells,  and  now  and  then  a  small  hole  just  as 
I  should  expect  to  find  if  I  knew  there  was 
a  small  borer  inside.    After  a  few  days,  I 


62 


THE  AMEMCAN 


made  another  trial,  and  was  more  sucoeBS- 
ful  as  the  seqael  will  Bhow.  I  determined 
to  be  more  careful  iu  making  my  sections. 
I  cat  several  at  different  angles  and  laid 
them  on  the  slide  with  water  only  as  a 
medium,  and  found  at  first  sight  the  same 
evidence  of  the  presence  of  animal  matter, 
and  the  same  distorted,  unnatural,  but 
somewhat  beautiful  cells.  After  a  few 
more  sections  I  came  to  a  worm,  which  I 
recognized  as  an  anguilltda  from  its  length 
as  compared  with  iU  width,  and  the  pecu- 
liar wriggling  motion  which  all  of  that 
family  have.  I  found  two  kinds,  or  rather 
two  of  the  same  kind  in  different  stages  of 
growth.  By  reference  to  the  plates  in  the 
' '  Micrographic  Dictionary,  '*  I  was  enabled  I 
think  to  identify  them  as  AngutUula  Tritici. 
The  worms  were  similar  to  those  marked 
M  and  6$.  Also,  I  found  ova  correspond- 
ing to  6a  and  66,  plate  16,  New  Edition. 
I  was  unable  to  find  the  full  grown  animal 
at  this  time.  One  that  I  did  find  had  what 
appeared  to  be  ova,  extending  the  whole 
length  of  its  body  just  as  you  will  find  it 
marked  Qd  of  the  plate.  la  about  a  week 
from  this  time  I  made  another  visit  to  the 
hot-house,  and  took  from  the  soil  in  which 
the  cucumbers  were  trying  to  grow,  a  very 
small  piece  of  a  partially  decayed  leaf, 
which  presented  the  appearance  of  being 
covered  with  a  fungus.  I  wrapped  it  in  dry 
paper,  took  it  home  and  examined  it 
carefully.  Instead  of  fungus  as  I  had  sup- 
posed, I  found  the  cells,  ducts  and  veins  of 
the  leaf  laid  bare  and  so  thoroughly 
cleansed  that  they  had  the  appearance  of 
mildew.  On  a  small  particle  of  the  soil 
attached  to  this  leaf  I  found  quite  a  num- 
ber of  the  full  grown  Anguillnlce,  Thus  I 
was  forced  to  the  conclusion  that  the  mass 
of  earth  in  which  this  unsuccessful  attempt 
to  grow  encumbers  was  made,  was  alive 
with  AnguiUulcE  Tritici  or  some  species  so 
near  it  that  the  difference  could  not  be  made 
out  in  the  short  time  that  I  have  had  for 
observation.  By  reference  to  the  Oarden- 
€r*8  Chronicle  (an  English  paper)  I  find  that 
the  editor  of  that  paper  discovered  the 
same  animals  in  a  root  of  cucumber  vine 


similarly  diseased  to  the  one  above,  as 
early  as  1855.  He  did  not  call  them  by  the 
proper  name,  but  his  drawings  correctly 
represent  the  animals  and  ova  that  I 
found.  The  popularly  known  eels  in  vine- 
gar and  paste,  also  those  found  sometimes 
in  moss,  and  occasionally  in  our  Niagara 
water  belong  to  the  same  family. 

The  Anguilltila  THtici  is  frequently  found 
in  the  blighted  ears  of  wheat,  also  in  the 
stalks  of  the  young  wheat  plants.  The 
"  Micrographic  Dictionary  "  says  they  will 
revive  after  having  been  kept  in  a  dry  state 
for  five  years.  This  statement  is  doubted 
by  many,  and  is  a  point  well  worthy  investi- 
gation. On  the  26th  of  Foburary,  1879, 1 
had  put  into  my  hands  from  the  same  hot 
house  or  the  greenhouse  adjoining,  a  good 
sized  root  of  a  fuchsia,  which  presented  an 
appearance  similar  to  the  root  of  the  oaoum- 
ber  plant.  The  knots  varied  from  the  size 
of  a  No.  1  shot  to  that  of  a  large  pea  or 
bean.  I  cut  nearly  a  hundred  sections 
before  finding  any  life.  I  could  find  the 
holes  as  if  made  by  a  borer,  and  the  oeQs 
were  deformed  in  much  the  same  manner. 
One  peculiarity  of  this  root  was  an  extraor- 
dinary number  of  bunches  of  raphides. 
Every  section  was  full  of  them,  so  that  I 
had  to  clear  my  slide  two  or  three  times  to 
be  able  to  continue  my  observations.  To 
what  extent  they  were  the  the-  result  of  the 
disease  of  the  root  I  had  no  time  to  investi- 
gate, as  I  was  anxioas  to  find  the  living 
animal,  if  present,  so  I  kept  on  catting 
section  after  section,  till  at  last  I  hit  upon 
the  right  spot,  and  was  well  rewarded  by 
the  discovery  of  a  goodly  number  of  the 
full  grown  worms.  I  examined  them  care- 
fully, worm  after  worm,  but  could  not 
identify  them  with  anything  marked  in  the 
**  Micrographic  Dictionary."  They  did  not 
resemble  either  A,  FlumatiUs  or  A,  AcetL 
The  body  was  short  and  thick  like  Acefi^ 
but  it  had  no  such  internal  structure.  The 
pharynx  was  strongly  marked,  and  a  great 
distance  from  the  mouth.  FluviaiUis  is  too 
tapering,  and  the  mouth  too  large  in  pro- 
portion. I  find  that  these  entosoa  liefest  a 
great  many  articles  of  food.    The  eels  in 
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Tinegar  are  well  known,  and  many  years 
ago  had  become  such  a  nuisance  that  the 
frait  growers  in  many  states  complained  of 
their  inability  to  make  apple  idnegar  profit- 
ably, and  for  this  reason  many  had  aban- 
doned its  manofakstare.  The  British  manu- 
faotarers  have  all  suffered  from  the  same 
canse.  At  length  the  discovery  was  made 
that  by  adding  a  very  smaU  quantity  of 
chemically  pore  sulphuric  acid,  the  presence 
of  animal  life  was  prevented,  at  the  same 
time  the  vinegar  was  considered  perfectly 
wholesome.  An  act  of  the  British  Parlia- 
ment allowing  the  use  of  the  acid  was 
passed  several  years  ago.  Mr.  Thomas 
Taylor,  of  the  Argricultural  Department, 
Washington,  D.  C,  in  his  report  for  1871, 
says  that  Hie/ruU  of  a  pear  tree  growing  in 
the  grounds  of  the  department  became 
diseased,  and  had  a  very  singular  appear- 
ance. He  examined  it  in  various  ways,  and 
<iii!Covered  small  snake  like  forms  of  the 
AnguiUulcB.  After  many  experiments  on 
the  decayed  and  diseased  parts  of  the  pear 
A«  to  the  best  method  of  detecting  the 
entozoa,  and  of  separating  them  from  the 
cellular  matter,  he  was  enabled  to  secure 
them  alive  in  great  numbers.  He  took  a 
little  of  the  pear  and  wrapped  it  in  muslin, 
and  pressed  out  the  juice,  which  being 
thinned  with  water  was  found  to  contain 
them  in  great  numbers.  He  found  also  in 
these  pears  a  great  amount  of  fungus 
tpores  and  branched  mycelium.  Whether 
the  entozoa  were  the  cause  or  the  effect  of 
the  dinease  in  the  pear,  or  whether  the 
fungus  first,  and  then  the  entozoa,  would 
he  interesting  to  find  out.  Having  made 
these  discoveries  in  one  fruit  he  was  in- 
duced to  try  others  also.  Diseased  peaches 
and  even  the  trophy  tomato  (diseasisd)  was 
infested  with  thepi  to  a  large  extent.  The 
^lose  resemblance  of  these  creatures  with 
the  TrichitKB  SpircUis  have  lead  naturalists 
to  place  them  in  the  same  class-;-Eutozoa: 
Pamily  Nematoidfld.  AguiUulce  are  said  to 
he  oviparous  and  viviparous,  while  the 
^H^tficE  SpircUis  are  said  to  be  viviparous 
only.  JHcAtnos  became  cased  in  a  strong  cal- 
careons  pkin,  while  AnguiUulf^  are  destitnte 


of  that  protection,  and  if  exposed  on  a 
slide  to  the  rays  of  the  sun  seem  to  melt 
and  spread  out.  One  point  of  difference 
worthy  of  consideration  is  that  the  large 
end  of  AnguiUula  is  the  head,  while  all 
writers  on  the  subject  of  Trichince  place 
the  head  at  the  smaller  end.  AnguiUulcE 
are  thus  described :  Body  filiform,  narrowed 
at  the  ends.  Mouth  naked,  round,  terminal. 
Anus  subterminal.  Tail  of  male,  either 
naked,  or  furnished  with  a  membrane. 
Tail  of  female  conical  acute.  Mouth  suc- 
ceeded by  an  oblong  cavity — the  pharynx. 
Stomach  top  shaped  or  spherical,  fur- 
nished with  a  kind  of  dental  armature.  If 
this  article  should  fall  into  the  hands  of  any 
whose  hot-house  or  g^enhouse  is  infested 
in  the  same  way  as  the  one  above  referred 
to,  I  would  recommend  a  much  more  plenti- 
ful use  of  fine  sand  in  the  soil,  and  the  ap- 
plication of  a  very  weak  solution  of  car- 
bolic acid  to  the  roots. 

The  gardener  in  charge  followed  this  ad- 
vice, and  now  has  no  trouble  in  growing 
the  finest  cucumbers. 


Food  Adulterations. 

A  Paper  read  by  Prof.  Sharpies  before  the  Boston. 
Microscopical  Society. 

A  DULTERATION,  or  impurities  of  food. 
^^^  may  be  divided  into  three  classes. 
First  deleterious  adulteration;  these  are 
such  as  are  directly  injurious  to  health, 
such  as  red  lead  in  cayenne  pepper  or 
chromate  of  lead  in  mustard.  The  second 
class,  and  by  far  the  largest,  are  what  may  be 
called  fraudulent  adulterations.  These  in- 
jure the  pocket  rather  than  the  health. 
This  class  does  not  properly  come  under 
the  notice  of  the  health  officer,  but  is  a 
fraud  upon  the  general  public,  which  should 
be  taken  notice  of  by  mercantile  associa- 
tions. This  class  may  be  illustrated  by 
such  articles  as  fiour  in  mustard,  chicory  in 
coffee,  and  terra  alba  in  cream  of  tartar. 
The  third  class  is  what  may  be  called  acci- 
dental In  many  instances  of  this  class  it 
is  the  duty  of  the  health  officer  to  inter- 
fere and  confiscate  the  goods,  but  the  sim- 
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pie  depriyation  of  the  artioiefl  is  generally 
suffioient  paniahment.  In  other  oases  in 
this  class  the  presence  of  the  impurity 
arises  from  methods  of  manufacture,  and 
if  it  does  not  exceed  a  certain  limited 
amount  it  may  be  neglected,  and  is  gener- 
ally neglected  in  trade.  For  instance, 
cream  of  tartar  generally  contains  tartrate 
of  oaUnum;  if  this  does  not  exceed  six  or 
seven  per  cent  the  article  passes  as  pure. 
If  it  runs  much  higher  the  article  is  re- 
jected or  passes  as  a  low  grade  with  a  re- 
duction in  price.  Belonging  to  the  same 
class  is  the  small  amount  of  sand  often- 
times found  in  Ouban  sugars,  and  in  gene- 
ral all  the  impurities  in  our  every-day  food 
which  are  present,  not  from  design  but 
from  some  imperfection  in  the  process  of 
manufacture. 

The  first  operation  in  our  search  for  adul- 
teration is  to  make  ourselves  thoroughly 
acquainted  with  the  genuine  article,  and 
in  order  to  make  ourselves  acquainted  it  is 
not  snfficient  to  merely  read  the  accounts 
we  may  find  in  the  books,  but  we  must 
take  the  articles  to  our  laboratories  and 
submit  them  to  every  test  that  we  can  de- 
vise. Perhaps  the  most  difficult  branch  of 
adulteration  that  the  chemist  has  to  deal 
with  is  the  sophistication  of  ground  arti- 
cles. So  long  as  the  article  is  in  its  natural 
state  but  little  trouble  is  experienced;  we 
can  readily  detect  any  change  made  in  it, 
but  when  ground  we  have  no  resource  but 
microscope  or  chemical  tests.  Many  sub- 
stances which  contain  starch  grains  can  be 
readily  recognized  by  the  microscope.  Flour 
in  mustard  at  once  shows.  The  various 
arrowroots  are  readily  distinguished  by  this 
means.  A  few  weeks  ago  I  had  occasion 
to  examine  flour  that  was  suspected  of 
adulteration.  Washing  with  water  served 
to  show  that  one  portion  was  much  heavier 
than  the  remainder.  Microscopic  teste  at 
once  showed  that  this  heavier  portion  was 
rice  flour.  In  this  case  the  usual  order  of 
adulteration  was  reversed,  and  a  more  ex- 
,  pensive  article  was  added  to  a  cheaper  one 
in  order  to  raise  the  grade  of  the  whole. 
Mach  has  been  said  and  written  in  regard 


to  the  adulteration  of  oofiee,  but  so  far  as  I 
know  no  one  has  yet  found  in  coffee  sny 
article  more  injurious  than  the  coffee  itaelL 
Chicory  may  be  readily  distinguished  from 
coffee  by  tbe  fact  tl^at  when  the  groand 
article  is  thrown  into  the  watw,  if  ohiooiy, 
peasy  rye  or  Indian  com  are  present,  they 
rapidly  sink  to  the  bottom,  while  the  coffee 
floats.    The  adulterations  also  quickly  im- 
part to  cold  water  a  brown  color,  while 
coffee  colon  it  but  slowly.    Cream  of  tartar 
is,  perhaps,  the  substance  next  on  the  list 
at  present  which  gives  us  the  most  trouble. 
The  common  adulterations  of  this  artide 
are  rice  flour,  which  is  easily  detected  by 
the  microscope  and  by  turning  blue  whoi 
treated  with  tincture  of  iodine.     Terra  alba 
or  gypsum,  which  is  but  sparingly  soluble 
in  hot  water,  but  which  may  be  dissolved 
with  muriatic  acid;  when  this  is  present  the 
solution  gives  a  precipitate  with  <^oride  of 
barium.    It  is  also  readily  recognised  by 
the   microscope   when   polarized   lig^ht  is 
used.      Tartrate  of  calcium, — ^this  is  almoet 
insoluble  in  boiling  water,  is  soluble  in 
hydrochloric  acid,  and  gives  a  precipitate 
with   ammonia  and  oxalate  of   ammonia. 
The  quantity  of  this  must  exceed  seven  or 
eight  per  cent  before  it  can  be  reckoned  as 
an   adulterant     Milk  is   another   subject 
about  which  the  controveisy  seems  to  be 
endless.      The  list  of  adulterations  found 
in  the   books   is   a   long  one,  but  vhen 
thoroughly  investigated  it  seems  to  narrow 
down  to  about  two   or   three.    Water  is 
added  in  considerable  quantities,  a  little 
burnt  sugar  is  then  added  to  bring  up  the 
color.      One  or  two  other  substances  are 
sometimes  classed  as  adulterants,  the  use  of 
which  can  hardly  be  condemned.    In  hot 
weather  many  of  the  milkmen  add  a  little 
baking  powder  or  bicarbonate  of  sodA  to 
the  milk,  or  a  little  salt;  both  of  these  sub- 
stances tend  to  prevent  the  zmlkbeooming 
sour  and  coagulating.    A  trace  of  chaik  is 
also  sometimes  used  for  the  same  purpose. 
The  fraud  most  extensively  pfaetioed  in  this 
vicinity  at  the  present  time  is  the  sale    ' 
skimmed  for  whole  milk.    This  frai^  can 
easily  be  detected  by  the  microscope.    Milk 
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thai  hMB  bees  skimmed  is  comparatively 
free  from  large  fat  globniei.  Sugar  aa  sold 
here  is  as  pare  na  Bold  at  anj  place  in  the 
world.  Oand^,  at  the  present  time  is  made 
largely  of  glnooee,  wjiich  is  manufactured 
from  oom  Btaroh.  I  see  no  objeodon  to  the 
nw  of  this,  proTided  it  is  well  made  and 
pnrifled. 

In  conolnsion  the  professor  warned  the 
members  against  hes^  oondnsions  in 
gard  to  this  sabjecL  Persons  often  take  a 
look  throQgb  their  microsoopea  at  articles 
□f  food,  and  msh  into  print  their  dis- 
coreriee,  when  a  few  honrs'  patient  investi- 
gation  of  gennine  articles  abont  which 
there  eonld  be  no  donbt,  will  serre  to  show 
them  that  they  were  mistaken  in  their  snp- 
poaitioiis.  Tonng  students  fresh  from  col- 
lege are  apt  to  find  things  much  worse  than 
those  who  have  studied  the  sabject  for 
7earB.  Bat  I  wonld  not  for  this  reason  dis- 
courage a  fall  investigation  of  the  subject 
The  more  thorotigbly  we  become  aequaisted 
with  it  the  better  able  we  will  be  to  detect 
uid  secure  the  poniabment  of  fraud  where 
it  does  occur. 


The  Mechanical  Finger. 

T^HIS  Tory  convenient  device,  a  cut  of 
-^  which  is  given  below,  is  intended  for  a 
luge  range  of  work  such  as  ordinarily 
eomee  onder  the  hands  of  the  "working 
miiaoeoopiat,"  althongh  it  is  perfectly 
■dapted  to  the  fine  work  of  the  dildttanta 
This  particular  form  was  designed  by  Dr. 
W,  B.  Besner,  of  Cleveland,  Ohio,  and  is 
i^pted  to  any  tnioroaoope,  whereas  the 
costly  forms  heretofore  made  by  the  opti- 
naos  were  only  designed  for  mioroecopes 
having  sab-stages. 

In  Qse,  the  sleeve,  seen  in  the  figure,  is 
pawed  up  on  the  objective  far  enough  to 
have  firm  bearing,  and  so  that  the  bristle 
point  will  be  in  foena  when  depressed  nearly 
to  its  limit ;  it  is  damped  in  place  by  the 
small  thumbscrew.  The  wire  in  which  the 
bristle  is  carried  is  drilled  at  the  point  to 
'«<«ive  it,  and  slides  easily  but  not  loosely 
thmqgh  a  small  sleeve,  so  that  the  end  of 
the  bristie  can  be  brought  into  the  centre 


of  the  field  when  in  foena,  and  the  wire  can 
be  revolved  so  as  to  view  every  side  of  the 
object  picked  np  by  the  bristle.  The  wire 
stands  at  a  greater  a-jgle  than  is  shown  in  the 
cut,  and  the  vertical  part  of  the  spring  is 
not  BO  long  as  fignred. 

When  using  the  finger  the  bristle  is  first 
raised  by  the  micrometer  screw  till  so  far 
within  foons  as  to  be  nearly  or  qoite  invisi- 
ble, then  the  objective  is  foensed  on  the  slide 
of  material  and  the  desired  object  sought 
for  ;  when  found,  it  is  brought  to  the  centre 
of  the  field,  and  the  bristle  point  is  then 
lowered  by  the  screw  till  it  toucbee  the  ob- 
ject, which  OBually  will  adhere  to  it  at  once, 
but  sometimes  several  trials  may  be  neces- 
sary ;  when  it  does  adhere  to  the  bristle, 
the  objective  is  raised  clear  of  the  slide, 
and  the  object  maybe  examined  by  rotatiiig 
the  bristle  wire  bymeans  of  its  miUed  head. 


The  object  may  in  many  caaee  be  thor- 
oughly examined  witLont  lifting  it  from  the 
slide,  by  pushing  it  about  with  the  bristle,  or 
even  rolling  it  to  and  fro  under  the  bristle, 
by  moving  the  slide  by  hand  or  stage  move- 
ments. 

When  used  to  monnt  selected  objects,  these 
are  picked  out  one  by  one  from  the  mass  of 
material,  and  transferred  to  a  drop  of  dis. 
tilled  water  on  a  clean  slide;  when  sufB- 
cient  are  secured,  the  drop  is  dried  over  the 
spirit  lamp  and  the  slide  mounted  in  the 
nsnal  way.  But  if  the  objects  selected  aie 
to  be  mounted  in  lines  or  Bymmetrioal  fig- 
ures, a  more  elaborate  process  is  neoessary. 
To  do  this  work,  an  ordinary  slip  is  ruled 
in  the  centre  with  a  grating  of  crossed  lines 
as  doaely  as  possible,  and  another  is  ruled 
with  oonoentrie  drdes  as  dose  as  can  be 
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4one  by  hand.  A  writing  diamond  and  the 
turntable  will  do  the  work  if  the  operator 
is  reasonably  skilfuL  It  is  also  convenient 
to  role  the  slip  on  which  the  material  is 
placed  in  squares  of  about  3-16  inch,  and  to 
number  them  with  the  writing  diamond. 

The  cover  on  which  the  mounting  is  to 
be  done  is  spread  with  a  film  of  gelatine 
in  thin  solution,  on  which  when  dry  the 
mount  is  placed.  The  gelatine  solution 
should  be  made  with  distilled  water  and 
filtered,  and  should  not  be  used  after  it 
has  begun  to  ferment,  as  it  sometimes  will. 
To  spread  the  film  on  the  cover  use  ^fine 
glass  tube  or  coarse  needle  dipped  in  the 
gelatine  solution  and  wiped  fiat  across  the 
cover  once^  having  first  well  warmed  the 
cover.  The  film  quickly  dries,  when  the 
cover  is  placed  in  the  centre  of  one  of  the 
ruled  slips,  with  the  gelatine  film  up,  using 
the  square  grating  for  lines,  letters,  etc., 
and  the  other  for  circles.  The  cover  may 
be  held  in  its  place  by  a  minute  touch  of 
wax  at  each  side,  and  must  be  protected 
from  dust  by  a  cover  of  some  kind  when 
not  on  the  stage. 

A  diatom  or  other  object  having  been 
selected,  the  bristle  point  is  brought  down 
to  it,  and  when  it  adheres  the  point  is  raised 
well  within  the  focus,  and  then  the  micro- 
scope body  is  racked  back  a  little,  the  slip  of 
material  removed  and  that  bearing  the  gela- 
tinized cover  substituted  on  the  stage;  the 
objective  is  then  focussed  on  this,  and  the 
centre  found,  when  the  bristle  point  is 
lowered  into  focus  and  the  object  deposited 
on  the  cover,  and  if  necessary  pushed  into 
its  proper  position.  The  bristle  is  then 
raised  (and  until  some  practice  has  ren- 
dered the  operator  skilful,  it  is  best  also  to 
rack  back  the  objective  a  little),  the  slip  re- 
moved and  covered  up,  the  slip  of  material 
replaced  and  another  object  selected,  and 
the  process  repeated  till  the  desired  ar- 
rangement is  complete,  when  the  slide 
should  be  mounted  at  once,  or  accidents 
will  be  sure  to  spoil  it.  When  all  the  dia- 
toms are  in  place,  breathe  gently  on  the 
cover  several  times,  warming  it  between 
times  over  the  lamp;  this  fixes  the  objects  in 
Ihe  gelatine  and  prevents  their  washing  out. 


The  cover  should  now  be  carefully  detached, 
warmed,  and  a  drop  of  pure  turpentbe 
placed  on  the  objects,  and  placing  the  mi- 
croscope vertical,  the  disappearance  of  air 
from  the  objects  is  watch^ ;  when  this  is 
seen  to  have  taken  place,  a  little  thinoed 
balsam  is  put  on,  lieated  a  little  over  the 
lamp,  and  a  cleaned  slip  is  warmed  and  ap- 
plied to  the  cover  so  as  to  pick  it  up  by  the 
balsam  ;  the  bits  of  wax  enable  the  cover 
to  be  placed  in  correct  position,  and  its 
centricity  can  be  secured  by  turning  a  riog 
of  ink  the  size  of  the  cover  on  the  under 
side  of  the  slip  on  which  it  is  to  be  mounted ; 
this  can  be  rubbed  oft  when  the  mountiiig 
is  done. 

Minute  objects  in  finid  can  of  course  onlj 
be  examined  with  the  mechanioal  fioger 
when  the  microscope  is  placed  in  a*vertical 
position,  but  when  working  with  dry  mate- 
rial the  microscope  can  be  incUned  as  in 
ordinary  work.  It  is  important  always  to 
avoid  jarring  the  microscope,  since  the  ob- 
ject may  be  lost  at  the  last^  moment  by  this 
cause,  but  it  is  sometimes  necessary  to  tap 
the  bristle  wire  gently  with  a  smjall  stick  or 
rod,  to  detach  an  object  which  adheres  ob- 
stinately to  it. 

The  mechanical  finger  is  best  used  when 
placed  directly  in  front  of  the  microscope 
body,  the  bristle  then  points  (in  the  field) 
from  the  operator,  and  pushing  the  slide  or 
stage  apparently  pushes  the  bristle,  thns 
the  movements  of  the  hand  seem  natural  to 
the  eye. 

The  <* bristle'*  may  be  a  finely  poiuted 
bristle,  a  hair,  a  wasp's  sting,  a  horsehair, 
or  even  a  fine  sliver  of  whalebone,  but  for 
diatoms,  butterfly  scales,  etc.,  I  find  the  tip 
of  a  oat's  whisker  most  satisfactory,  the 
hair  or  bristle  should  project  about  a  qaarter 
of  an  inch  from  the  end  of  the  wire,  and  is 
cemented  in  the  wire  with  wax.  A  brietle 
may  be  finely  pointed  by  laying  it  on  glass 
and  shaving  down  with  a  razor,  and  finally 
grinding  it  with  the  finest  of  emery  pap^ 
by  rolling  between  the  fingers  or  on  glass. 

As  a  single  instance  of  the  utility  of  the 
mechanical  finger,  I  may  state  that  after 
long  watching  for  the  Actinoct/dtts  2fiagara 
in  the  filterings  of  water  from  Lake  £rie, 
and  examining  hundreds  of  samples,  I  was 
at  last  rewarded  by  finding  a  single  valve  in 
a  late  gathering  of  the  crude  filterings,  in 
water.  By  putting  on  the  finger  I  was 
able  to  pick  out  and  preserve  this  solitary 
valve  and  mount  it,  and  have  found  no 
more  since.  Without  some  such  device  it 
would  have  been  impossible  to  rescue  this 
biugle  valve  from  the  mass  of  material. 

C.  M.  VoBCi: 
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The  following  gentlemen  have  kindly  consented 
to  act  as  agents  for  this  Journal,  and  are  author- 
ized to  receive  subscriptions  and  advertisements : 

Oh  AS.  Stoddeb.  131  Devonshire  Street,  Boston. 
^*.  E.  Cassino,  Natural ists'  Agency.  Salem,  Mass. 
J.  G.  Lanoguth.  48  Madison  St.,  Chicago,  III. 
Jas.  W.  Queen  &  Co.,  924  Chestnut  St.,  Fhila..  Pa. 
W.  H.  WAiiMSLEY,  921  CheHtuut  St..  Phila.,  Pa. 
Fred.  Wagner,  41  West  Fifth  St..Ciacinnati.  Ohio. 
Wm.  M.  Rebasz.  Rochester.  N.  Y. 


The  Journal  aa  an  Advertiaing 

An  mlvortiser  whose  letter  can  be  examined  at 
our offloo  writes  us  as  follows:  "I  have  received 
sevenil  letters  of  inquiry,  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
other  journals  also,  every  letter  of  inquiry  refoi-s 
to  the  American  Journal  of  Microscopy.  This 
^rtainly  demonstrates  the  value  of  the  journal  as 
an  iulvertising  medium." 

Another  very  extensive  advertiser  says:  "We 
nave  arlvertised  in  several  other  journals,  but  hnvo 
"btained  more  results  from  yours  than  from  all 
the  others  put  together." 


Post-office  Box  2,852. 

t^OR  many  years  the  number  of  our 
^  Post-Offiee  Box  has  been  4,875.  Re- 
cently, however,  all  numbers  above  4, 600 
liave  been  closed,  and  we  have  be£»n  as- 
signed to  Box  2,852  Our  correspondents 
ynil  please  make  a  note  of  this  change. 


Removal. 

Tj^OR  many  years  our  qiiarters  at  176 
Broadway  have  been  too  small  for 
our  business,  and  we  have  been  in  many 
respects  subjected  to  great  inconveni- 
ence thereby.  The  difficulty  and  annoy- 
ance of  moving  at  a  busy  season  of  the 
year,  has  hitherto  prevented  us  fi'om 
making  a  change,  but  at  last  we  find 
ourselves  compelled  to  secure  more 
room  and  additional  facilities.  "NVe  have 
therefore  leased  veiy  large  and  com- 
modious premises  at  No.  14  Dey  street, 
about  one  block  from  our  old  stand.  Our 
office  and  reception  rooms  wdll  be  situ- 
ated on  the  second  floor  (the  one  imme- 
diately over  the  storey,  and  we  propose 
to  have  them  fitted  up  in  very  attractive 
style. 

Please  remember  the  change  of  ad- 
dress after  the  first  of  May. 

Prof.  J.  E.  Smith  on  the  Microscope. 

nPHE  numerous  and  important  ad- 
vances  which  have  been  made  in 
objectives  since  the  annoimcement  of 
tliis  book,  necessitates  the  re-writing  of 
a  large  portion  of  the  work.  Its  issue 
may  now  be  expected  very  soon. 


The  New  Postal  Laws. 

A  FTER  the  first  of  May,  the  new- 
postal  laws  take  effect,  and  it  will 
gratify  all  our  readers  to  know  that  mi- 
croscopic shdes  and  apparatus  may  be 
sent  by  mail  at  package  rates — one  cent 
per  ounce.  It  is  not  claiming  too  much 
for  us  to  say  that  this  result  is  largely 
due  to  the  efforts  and  influence  of  this 
journal.  Ever  since  the  postal  authori- 
ties so  interpreted  the  old  law  as  to 
exclude  everything  having  the  least  bit 
of  glass  in  its  composition,  we  have  been 
incessant  in  our  efforts  to  effect  a 
change.     When  the  new  law,  as  drawn 
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up  by  a  clique  of  Bostou  publishers  who 
asstuned  to  legislate  for  the  various  in- 
terests of  the  entire  country,  also  ex- 
cluded glass,  we  called  to  it  the  atten- 
tion, not  only  of  all  microscopists,  but 
of  all  the  legislators  with  whom  we  had 
any  influence.  As  a  member  of  the 
United  States  Board  of  Trade,  the  edi- 
tor of  this  joui-nal  spoke  and  wrote  in 
favor  of  a  most  liberal  law,  and  (o  far  as 
microscopists  are  concerned,  the  result, 
to  whatever  agency  it  may  be  due,  is 
highly  satisfactory. 

It  unfortunately  happens,  however, 
that  the  influence  of  the  New  York,  Bos- 
ton and  Philadelphia  post-offices  has 
been  sufficient  to  retain  that  reUc  of  bar- 
barism, the  special  rate  on  city  pubUca- 
tions.  As  many  of  our  readers  probably 
do  not  understand  this  curious  absurdity, 
we  will  explain:  Under  the  present  law, 
a  monthly  journal  published  in  Phila- 
delphia may  be  mailed  to  subscribers  in 
New  York  at  the  rate  of  three  cents  per 
2)ound,  but  if  sent  to  subscribers  in  the 
city  where  published  the  rate  is  eight 
cents  per  pound  I  That  is  to  say,  the 
postal  authorities  are  willing  to  trans- 
port a  pound  of  journals  from  Phila- 
delphia to  New  York,  or  even  to  New 
Orleans  or  San  Francisco,  and  deliver 
them  to  subscribers,  for  three  cents  (two 
cents  after  the  first  of  May),  but  if 
sent  from  one  part  of  Philadelphia  to 
another,  or  one  part  of  New  York  to 
another,  the  charge  is  eight  cents  per 
pound ! 

Let  us  be  thankful  for  what  we  have 
received,  however,  and  hope  that  at  no 
distant  day,  we  may  be  able  to  induce 
our  legislators  to  give  us  postal  laws  as 
liberal  and  as  enlightened  as  those  of 
the  so-called  despotic  governments  of 
Europe. 


American  Society  of  Microscopists. 

A  PRELIMINAEY  meeting  of  tlie 
"^  Buffalo  Local  Committ-ee  was  re- 
cently held  in  that  city  for  the  pm^wse 
of  organization,  in  view  of  the  necessan* 
preparations  for  the  August  meeting  of 
this  association.  Dr.  H.  R.  Hopkins  in^asi 
chosen  President  of  the  Board  of  Local 
Management,  and  Jas.  W.  Ward,  Secre- 
tary. A  committee  was  also  appointed 
to  consider  and  propose  to  a  subsequent 
meeting  of  the  Board,  a  general  plan  of 
action,  and  a  proper  division  of  the 
work  amongst  the  several  necessary  sub- 
committees. 

TSAHSAOTIOirS   OF  80CISTIXS. 

Hon.— It  will  aflimrd  at  gmt  ploMure  to  pnbilah  noiM 
of  tiM  Tnumottons  otmaj  of  oar  lfloro«oop£aBi  SocMlai. 
Dm  Umitod  tiMMie  at  ow  oomauiid  praolvdM  tte  te- 
■OTtlon  of  leocthMMd  acomuita  of  mwo  biuriiMH  dolifli. 
Wo  wUh  it  alM  to  be  dlstiiiotty  vnA&ntooA  tliat  Um 
roporti  are  pnbliehed  ae  reoelTed  from  tho  Becietoriii 
of  the  dlfflirefatSodetiea,  end  the  Joamal  is  aot  to  U 
held  in  eaj  wlae  retponaible  for  any  ftatameoti  ooa* 
tained  therein. 

N9y^  Tork  MlerooeoptcAl  Soelety. A  regnlir 

meeting  of  this  society  waa  held  on  the  erenisg 
of  Dec.  6, 1878,  Mr.  J.  B.  Hyatt,  the  president,  b 
the  chair. 

The  following  donations  were  received:  From  W. 
W.  Biner,  Greene,  Iowa,  one  slide  of  arranged  di&- 
toms,  and  one  of  Sorirena  lixnosa;  from  B.  Hitch- 
cock, one  slide  of  Merlsmopedia  convolnta,  and  ooe 
slide  of  polyzoa;  one  copy  of  **  Beport  of  the  Cur- 
ator of  the  Hasenm  of  OomparatiTe  Zoology,  of 
Cambridge,  Mass.  * 

On  motion  the  matter  of  miorometty  was  referred 
to  the  Board  of  Managers,  with  instractions  to  re- 
port to  the  society  what  action  they  deem  it  ad- 
visable for  the  society  io  take.  A  oirealar  letter 
from  the  Troy  Science  Association  was  resd  re- 
garding this  subject.  It  was  resolved  that  the 
Secretary  and  Committee  on  Publications  beio- 
instmcted  to  famish  reports  of  the  proceedmgi  of 
the  society  to  any  jonrnal  applying  for  it,  for  the 
purpose  of  publication. 


A  regular  meeting  of  the  New  Tork  MicroBoopi£&! 
Society  was  held  on  the  evening  of  Dec  90,  1S7S, 
President  Hyatt  in  the  choir. 

The  Board  of  Managers  reported  that  they  do 
not  consider  it  expedient  that  the  society  ghoold 
take  up  the  question  of  the  micrometer  at  the 
present  time. 

Messrs.  Wm.  B.  Mitchell  and  Cha9.  P.  Eiehom 
were  elected  active  members,  and  Mr.  Frank  OriBp* 


JOURNAL  OP  MICROSCOPY. 


69 


of  the  Qaekett  Glnb,  of  London,  %n  Msociate 
member. 

A  report  of  the  Botanical  Section  of  the  Society 
WM  made  bj  Mr.  W.  G.  Hnbbard. 

AmendmentB  to  By-Laws,  in  Articles  1,  6  and  10, 
relating  to  order  of  bnsineaa  and  payments  of  dnee, 
were  made. 


that  were  nlaoed  nnder  the  microscopes  for  ex- 
hibition. 


The  annual  election  of  the  New  York  Microscop- 
ical Society  was  held  on  the  evening  of  Jan.  8, 1879, 
Mr.  Hyatt,  the  President,  in  the  chair. 

On  motion,  the  President  appointed  as  a  Nomin- 
stiog  Oommittee,  Messrs.  Hnbbard,  Wall  and 
Tfttes.  They  made  their  report,  when  the  voting 
for  officers  took  place,  which  resnlted  as  follows; 

President— J.  D.  Hyatt. 

Yice-President— A.  A.  Jolien. 

Becording-Seeretary—0.  S.  Shnltz. 

Corresponding  Secretary— W.  H.  Mead. 

Treasurer— W.  0.  Habbard. 

Librarian  and  Onrator— J.  Wamock. 

Aaditors— Messrs.  G.  I.  Whitehead,  J.  L.  Wall, 
A.  J.  Swan. 


The  annnal  meeting  of  the  New  York  Micro- 
icopical  Society  was  held  Jan.  17,  1879,  President 
Hyatt  in  the  chair. 

The  President  made  a  favorable  report  on  the 
•t&te  of  the  society.  He  stated  there  were  32  ac- 
tive, 8  associate,  and  8  honorary  members. 

The  Treasurer  made  his  report. 

Messrs.  JoUeo,  Deems  and  Mead  were  appointed 

a  committee  to  And  suitable  rooms  for  this  year's 

meetiogs. 

B.  HiTOHoocK.  Becording  Secretary. 

[Abstract  by  0.  S.  Shnltz.] 


The  annual  reception  of  the  New  Tork  Micro- 
Mopical  Society  was  held  informally  in  the  Society's 
rooms,  Feb.  7, 1879. 

The  President,  Mr.  Hyatt,  who  had  been  re- 
elected, in  lieu  of  his  valedictory,  read  an  interest- 
iog  paper  on  "  The  Tongue  of  the  Honey  Bee," 
stating  in  substance  that  he  had  determined  the 
exact  structure,  by  numerous  thin  sections,  which, 
when  examined  by  transmitted  light,  showed  that 
entomologists  had  fallen  into  many  errors  respect- 
ing the  true  character  of  this  organ. 

The  new  officers  took  their  seats,  when  Mr. 
Hitchcock  exhibited  one  of  the  new  large  pattern 
•ttnds  made  by  Mr.  Bulloch,  of  Chicago. 

Donations  of  diatomaceous  material  were  re- 
ceived, with  thanks,  from  Mons.  £.  Mauler,  of 
Travcrsi  Swiiserland,  through  Messrs.  Hitchcock 
and  Wall. 

There  were  present  as  visitors,  Mr.  Hanaman, 
Secretary  of  the  Troy  Scientiflc  Association;  also 
Messrs.  Besson,  Oooper  and  Bugge. 

The  meeting  ihen  a^oumed  to  view  the  numer- 
<ws  interesting  objects  (both  living  and  on  slides) 


The  regular  meeting  of  the  New  Tork  Microscop- 
ical Society  was  held  Feb.  21, 1879,  President  Hyatt 
in  the  chair. 

There  were  received  "  Bulletin  of  Comparative 
Zoology,"  Cambridge;  also  50  copies  of  the  "  Tran- 
sactions *'  of  this  society,  from  Messrs.  Hitchcock 
and  Wall,  for  all  of  which  the  donors  were  tendered 
the  thanks  of  the  society. 

Mr.  B.  Hitchcock  read  a  short  paper  on  "  Some 
of  the  Lower  Forms  of  Fresh  Water  Alg»."  He 
referred  more  particularly  to  the  Palmelacea  He 
stated,  among  other  things,  that,  on  account  of 
the  changeable  form  of  these  plants,  much  con- 
fasion  had  resulted.  He  gave  the  distinguishing 
character  of  the  plants  known  as  Protooocous,  and 
several  others,  as  they  appeared  to  him.  He  ex- 
hibited under  a  microscope  a  specimen  of  Dictyos- 
phaerium,  which  he  had  been  watching  for  the 
past  few  months. 

Mr.  C.  Van  Brunt  followed  him  oa  the  "  Preserv- 
ing and  Mounting  of  Algs,**  etc.,  and  in  his  expe- 
rience had  found  that  a  cell  made  of  asphalt  and 
gold  siie,in  which  the  algn  or  other  plant  had 
been  placed  in  oarbolated  water,  and  the  cover 
sealed  with  hard  baliam  in  benzole,  covered  with 
size,  etc.,  that  such  mounting  had  been  well  pre- 
served for  18  years  in  his  hands. 

The  regular  meeting  of  the  New  Tork  Micro- 
scopical Society  was  held  March  7, 1879,  Vice-Presi- 
dent JuUen  in  the  chair. 

The  Committee  on  Excursions  and  Field  Work 
reported  their  list  of  places  to  visit  on  alternate 
Saturdays  during  the  summer,  and,  on  motion  were 
empowered  to  print  the  lists  and  make  all  arrange- 
ments. 

Mr.  M.  B.  Oooper,  of  this  dty,  was  elected  an 
active  member. 

Dr.  B.  H.  Ward,  President  of  the  Troy  Sdentiflo 
Association^  was  present  as  a  visitor,  and  invited 
the  members  to  attend  the  next  meeting,  at  Buf- 
lalo,  of  the  American  Association  of  Microscopists, 
of  which  he  is  the  President. 

The  meeting  adjourned  to  view  some  test  objects 

under  a  Tolles  1-lOth,  and  Woodward  prism  as  a 

means  of  illumination,  as  shown  by  Mr.  Hitchcock. 

'  Other  interesting  objects  were  exhibited  by  various 

members. 

Chas.  S.  Shultz,  Becording  Secretary. 


B4ichester  (N*  T.)  Microscopical   Society.— 

The  Bochester  Microscopical  Society  met  at  the  Free 
Academy,  Monday  evening,  March  10th,  President 
Lattimore  in  the  chair. 

After  the  reading  of  the  minutes,  the  President 
addressed  the  Society  on  the  subject  of  Practical 
Micrometry,  exhibiting,  in  the  course  of  his  remarki 
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■eyeral  piecee  of  apparatni,  &Dd  ileicribiDg  in  de-  The  contioaed  aeiiTity  and  msteilAl  progrecs  of 
tail  the  methodi  followed  in  obtaining  minute  the  Baff*lo  Mioroeoopicai  Club  throagh  another 
measurements.  7Mr  of  Its  quiet  existence,  giyes  oecuakm  on  this 

A  oommnnication  irom  the  lUcrosoopical  Sec- ;  anniTersary  cTenlng,  for  many  pleasant  rsflec- 
tion  of  the  Troy  Scientific  Association,  was  read '  tiona  and  mutual  congratulations  throughout  cor 
by  the  Secretary,  and  on  motion  of  Mr.  Fisher  a  yery  harmonious  feliowahip.    Refraining  from  all 


committee  of  three— Messrs.  Fisher,  Bausch  and 
Bebasz— was  appointed  by  the  President  to  nomi- 
nate ono  member  to  represent  our  Society  on  the 


unnecessary  obtrusion  of  ourtelyes  or  our  work, 
upon  the  public  attention,  we  haye  steadily  and 
with  quite  the  ayerage  success,  pursued  the  woxk 


proposed  national  committee.  '  we  haye  professedly  taken  in  hand,  decUred  in 

This  committee  immediately  reported  the  name  •  our  modest  constitution  to  be,  "  the  systematie 

of  President  S.  A.  Lattimore,  and  on  motion  the  re- 1  prosecution  of  miorosoopioal  iuTestigations,"aDd 

port  was  unanimously  adopted.  -  feel  that  we  are  able  to  shx>w  as  creditable  a 

Mr.  Bider  called  the  attention  of  the  Society  to !  record  and  certainly  to  enjoy  as  profitable  a  re- 

the  necessity  of  better  arrangements  for  the  exhib-  miniscence  connected  with  our  prescribed  depan- 

tion  of  objects,  and  read  few  extracts  from  Mr.  ment  of  inquiry  and  research,  as  other  kindred 

Fell's  article  on   "Microscopic  Soirees**  in  the |  associations.     At  all  eyents  we  haye  pursued  a 

January  number  of  the  Amebicax  JomarAL  of  definite  purpose,  to  us  of  unwearying  interest;  we 

MzcBosoopT.    He  recommended  the  purchase  of  a  haye  found  pleasure  and  instruction  in  our  regn- 

supply  of  reyolying  tables,  and,  on  motion  of  Mr.  larly  sustained  meetings,  and  we  may  eyen  yentaif 

Matthews,  a  committee  of  four  was  appointed  to  j  to  belieye  that  by  the  aid  of  our  cunningly  deyised 

procure  them.  |  appliances,  we  haye  in  not  a  few  interesting  id- 

A  resolution  requesting  members  to  inyite  their  stances  succeeded  in  urging  nature  into  the  dis- 


lady  friends  to  the  sodety^s  meetings  was  adopted. 
The  following  appointments  for  the  next  meet- 


closure  of  some  of  her  long  concealed  mysterief . 
If  we  haye  been  betrayed  at  times  into  the  oonfet- 


ing  (April  14)  were  made  by  the  President:  sion  of  oyerwhelming  emotional  astonishment  tt 

Stated  paper  of  the  eyening,  Bey.  Myron  Adams ;  some  of  the  disclosures  thus  graciously  youchsaf'-tl 


Committee  on  Mlcroscropes,  etc.,  Messrs.  French, 


us,  we  may,  on  the  other  hand,  indulge  in  the  re- 


Bebasz  and  Morgan.  taliating  fancy  that  we  haye,  perhaps,  to  an  eqoai 

Under  the  head  of  nominations  for  membership,  extent  astonished  nature  by  our  perseyering  im- 
Prcfessor  Lattimore  presented  the  name  of  Miss  '<  pertinence  and  audadty. 


Orace  Anna    Lewis    for    honorary  membership. 
Miss  Lewis  was  unanimously  elected. 


Of  special  papers  read  before  the  club  and  notea 
and  memoranda  of  personal  obseryations  and  dis- 


The  foUowing  were  made  actiye  members:  coyeries,  we  haye  already  on  file,  quite  a  presents- 
Drs.  Brownell,  Weigel,  Walker  and  DoolltUe,  and  ^,1,,  y^^ .  ^^^  if  we  had  in  our  treasury  a«  manr 
Messrs.  Lansing,  Ellis  and  Cronise.  doWtLTU  as  we  haye  had  unexecuted  plans  in  onr 

At  this  and  the  preyious  meeting  Mr.  Bebasz-  ^^^^^  ^^  should  be  able  to  communicate  to  the 
through  thtf  courtesies  of  the  pubUshers-pre-  ^^^^^  ^^^^  ^  haye  ourselyes  acquired,  and  cr>uU 
sented  members  with  copies  of  the  Amebican  p^^  ^^^41^  ^  ^^^^  ^^^^4^^^  ^^^  ^^,4^^,^^^^  ^j^^^^ 
JoFBWAi.  OF  Microscopy,  and  the  YouictJ  Scientist.   ^,  ^  ^^  howeyer,  the  altematiye  is  not  without  iw 

At  the  social,  Mr.  Streeter  exhibited  slides  of  .a^antages.  We  have  some  content  with  our  own 
diatoms ;  Dr.  Line  a  number  of  sections  of  teeth  |  pjogregg ;  we  look  forward  to  stiU  greater  achitve- 
and  stained  tooth-pulps  ;  Dr.  Tarloy  sections  of  ^  me^ts.  and  await  opportunities  of  making  our  dia- 
diseased  kidney.  |  coveriea  ayallable  in  d  jecttons  of  practical  utilitr. 

And  this  after  all  is  the  main  reason  for  our  exist- 

Buffalo  Bllcroacoplcal  Clnb.— At  the  last  ence,  and  should  be  the  mofiye  of  all  our  investiga- 
annual  meeting  of  this  club,  held  at  the  Grosvenor  tioos.  Our  position  in  the  field  of  microfioopini 
Library  rooms,  in  February,  the  following  officers  inquiry  has  been  flatteringly  recognized  by  the  r«- 
were  re-elected  fur  the  ensuing  year  :  cent  seclection  of  this  city  as  the  place  of  xucetiD^ 

President— Dr.  H.  B.  Hopkins.  of  the  secord  session  of  the  American  Society  <^ 

Secretary— James  W.  Ward.  Microscopy,  which  will  take  place  in  August  next 

Adyisory  Board— Prof.  D.  S.  Eellicott,  Henry  |  We  belieye  with. great  confidence  that  thia  aa* 
Mills,  George  E.Fell.  i  nouncement  will  proye  gratifying  to  every  citizeo 

After  the  election,  Prof.  Kellioott  made  a  brief  of  Buffalo.  The  institution  is  a  national  one,  its 
and  encouraging  verbal  report  on  behalf  of  the  large  and  comprehensive  fellowship  extending 
Advi8oryBoard,indicatingtheamountof  work  done  from  the  Atlantic  to  the  Pacific,  and  embraoLOg 
by  the  members  during  the  past  year,  in  the  field,  many  of  the  most  distinguished  original  and  prac- 
at  home,  and  in  the  club  room,  and  the  Secretar}'  tical  workers  in  the  various  branches  of  natural 
read  the  following  report :  ,  science,  belonging  to  our  ccuntry.    The  post  of 
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honor  m  the  circle  of  its  annnal  conferencet,  be- 
ing accorded  this  year  to  Bafialo,  it  beoomee  ns  to 
bear  in  mind  that  it  is  an  honor  not  to  be  accepted 
▼ithont  a  more  snbttantial  and  terviceable  eqaiva- 
lent  than  mere  goodwill  and  self  gratolation.  It 
18  a  matter  that  demands  oar  serioas  and  instant 
aitention.  Surely  no  member  of  this  olnb  will  fail 
to  see  that  here  is  an  occasion  that  invites  the  cc- 
live  participation  of  every  associate.  Bnt  the  re- 
ipoiuibility  reaches  further,  an'd  preliminary  steps 
have  already  been  taken  in  co-operation  with  repre- 
sentatives of  kindred  associations  in  our  city  to  in- 
jure intelligent  aud  systematic  action  infuither- 
ance  of  this  creditable  project  on  the  part  of  the 
entire  community. 

It  will  occur  to  all  who  give  the  subject  any  con- 
flideration,  that  having  accepted,  as  citizens  of 
Bofialo,  the  pleasing    position  and  consequent 
duties  of  hosts  to  this  important  and  learned  con- 
vocation, it  devolves  upon  us  by  common  assent, 
to  do  everything  in  our  power,  as  naturalists  and 
as  citizens,  individually  and  concurrently,  to  make 
the  occasion  pleasant  and  suocessfulln  all  respects. 
This,  after  all,  will  be  only  maintaining  the  reputa- 
tion this  city  already  enjoys  for  its  prompt  and 
open-handed  hospitality.     It  would  seem  but  a 
reasonAble   expectation   that   the  purposes    and 
efforts  of  this  club  and  the  kindred  organizations 
of  this  city,  with  which,  for  the  consummation  of 
this  enterprise,  it  is  associated,  to  promote  the 
comfort  and  enjoyment  of  those  who  may  attend 
this  conference,  will  be  cordially  sustained,  socially 
and  materially,  by  the  concurrence  and  aid  of  all 
our  fellow-citizens. 

FelloVs,  it  seems,  then,  that  we  cannot  live  unto 
ourselves  alone.  We  enter  upon  another  year  of 
our  especial  work  with  encouraging  retrospection ; 
with  renewed  confidence  in  the  stability  and  use- 
fulness of  our  organization,  and  withal,  as  we  have 
seen,  with  an  enlarged  responsibiUty ;  a  responsi- 
bility which,  being  voluntarily  assumed,  it  will  in 
no  wise  do  for  us  to  evade  or  forget. 

The  following  are  among  the  papers  that  have 
been  presented  during  the  past  year : 

By  Dr.  L.  H.  Smith— "Uric  Acid." 

By  Dr.  Duoke — "  Preparation  and  Mounting  of 
Delicate  Soft  Tissues.** 

By  Dr.  Woodward— **  Comparative  Merits  of 
English  and  American  Objectives." 

By  Dr.  Blackham  of  Dunkirk — "Angular  Aper- 
ture of  High  Power  Objectives." 

By  Dr.  £.  N.  Brush— "Preparations  of  Sections 
of  the  Brain.** 

By  Mr.  G.  E.  Fell— "First  Meeting  of  American 
Society  of  Microscopy.** 

By  Prof.  Kellicott— "  Undescribed  Parasites  on 
Fish  in  Lake  Erie.** 

By  Mr.  J.  W.  Ward— "Study  in  Pathological 
flidtology  in  Beference  to  the  Cancer  Cell.** 


By  Prof  Kellicott — "  Species  of  Marine  Crustacea 
in  the  Niagara  Water." 

By  Dr.  Barrett — "Weights  and  Measures  and 
Micrometrical  Measuremente." 

On  motion  of  Prof.  Kellicott,  the  report  was  ac- 


cepted and  ordered  to  be  published. 
I  The  President  then  read  his  annual  address  em- 
bodying some  practical  thoughts  on  the  use  of  the 
microscope  in  the  diagnosis  of  consumption;  a 
carefully  jSrepared  and  instructive  paper,  which 
was  enthusiastically  applaaded  by  the  meeting. 

James  W.  Wabd,  Secretary. 


Sau  Francisco  Bflemwoptea,!  Sool«t]r_The 
annual  meeting  of  the  San  Francisco  Microscopical 
Society  was  held  Thursday  evening,  January  18, 
President  Hyde  in  the  chair. 

Professsor  Ashburner  presented  the  society  with 
seven  slides  of  diatoms,  finely  cleaned  and  mounted 
by  himself,  from  Santa  Monica,  0:^1. ;  Bichmond, 
Ya. ;  Maryland ;  Mead*s  Pond  and  liily  Pond,  Wal- 
tham,  Mass. ;  Isles  of  Siioals ;  and  Patuxent  Biver, 
Md.  The  Santa  Monica  silde  contains  many  of  the 
forms  enumerated  by  Mr.  Charles  Stodder  in  his 
recent  paper  on  that  interesting  earth. 

Mr.  Charles  W.  Denison  donated  seven  slides  of 
minerals,  opaque,  mounted  by  himself. 

The  election  of  officers  for  the  ensuing  year  being 
now  in  order,  was  proceeded  to,  and  resulted  as 
follows :  President,  H.  C.  Hyde,  Esq. ;  Vice-Presi- 
dent, Colonel  C.  Mason  Einne ;  Recording  Secre- 
tary, Dr.  S.  W.  Dennis ;  Oorrespondmg  Secretary, 
Mr.  Charles  W.  Banks  ;  Treasurer,  Mr.  G.  L.  Mur- 
dock. 

The  annual  address  of  President  H.  C.  Hyde, 
embodying  the  reports  of  the  other  officers  of  the 
society,  which  will  be  found  elsewhere,  occupied 
the  remainder  of  the  evening. 


\irelleal«y  College   Slicrosoopical  Society.-. 

The  regular  meeting  of  the  Microscopical  Society 
of  Wellesley  College  was  held  on  the  evening  of 
March  15.    The  President,  Miss  Cook  in  the  chair. 

After  the  reading  of  the  minutes,  Miss  Dickinson 
read  a  paper  upon  Animal  and  Vegetable  Hairs— 
their  structure,  differences  and  uses.  She  de- 
scribed the  results  of  her  own  experiments  and 
measurements,  illustrating  by  blackboard  draw- 
ings, and  by  slides  placed  under  some  ten  micro- 
scopes. The  vertical  section  of  the  scalp,  showing 
balb  of  human  hair  with  oil  gland,  and  persphra- 
tion  gUnd,  also  horizontal  sections  of  the  same 
were  prepared  by  Miss  Nunn,  Professor  of  Biology. 

Miss  Beattie  presented  a  paper  on  Bacteria, 
stating,  in  the  light  of  recent  experiments,  the  pre- 
sent position  of  the  subject  of  spontaneous  gene- 
ration, and  of  the  connection  of  Bacteria  with 
putrefaction  and  infection.  The  various  test  ex- 
periments of  inv*»«ti?«*o-«  w^ro   fV«'»»'«'Sr'i  ^'th 
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cleftmesti  and  the  results  and  inferenoes  weighed. 
Some  of  the  forms  of  Bacteria  which  had  come 
ander  her  own  obseryation  in  Tarions  preparations 
and  infasions ,  were  described.  Beyeral  slides  were 
exhibited  showing  Bacteria  in  sheep's  blood.  With 
her  apparatus  all  before  her,  Miss  Whipple  then 
gave  a  demonstration  of  the  method  ol  cutting  and 
double-staining  yegetable  sections,  beginning  by 
describing  the  proper  method  of  boning  a  razor. 

Slides  prepared  by  this  process,  and  mounted  by 
Misses  Cummings  and  Whipple,  were  exhibited.  A 
cross  section  near  the  tip  of  the  root  of  an  air 
orchid,  showing  fibro-vasoular  bundles,  and  As- 
sure-like  markings  on  cells  of  epidermal  tissue,* 
also  vertical  section  of  stalk  of  corn  showing  re- 
ticulated and  annular  vessels  in  flbro-Taacular 
bundles,  were  noticeable.  Miss  Whiting  called 
attention  to  the  receipt  of  fifty  of  Smith's  slides 
of  DiatomacefB,  also  of  the  splendidly  Illustrated 
monograph  of  Haeckel  entilted  "Die  Badiolarien." 

After  the  more  formal  meeting  the  members  and 
guests  a^foumed  to  the  labratory  to  inspect  the 
slides  under  the  mierbsoopes  and  oonverse  upon 
the  subjeoksof  the  evening. 

Adjourned  for  two  months. 

Mabiom  MxiGAur,  Corresponding  Sec'y. 


Itlverpciol  Mleroecopleal  Socletjr. — ^The  sec- 
ond ordinary  meeting  of  this  year  was  held  at  the 
Boyal  Institution,  Colquitt  Street,  on  Friday,  Feb- 
ruary 7, 1879,  Mr.  G.  F.  Cantrell,  ^ce-President  in 
the  chair. 

Mr.  Isaac  C.  Thompson,  Honorable  Secretary, 
read  a  paper  on  "  The  Mounting  of  some  Low 
Forms  of  Life,"  referring  chiefly  to  the  Botifera.  It 
being,  he  said,  oommonly  supposed  that  the 
lower  forms  of  aquatic  life  rnmld  only  be  studied  in 
a  living  state  and  during  the  summer  months,  he 
wished  to  show  that  many  interesting  points  of 
animal  structure  were  in  reality  most  dearly  seen 
when  mounted.  To  illustrate  this,  Mr.  Thompson 
exhibited  under  a  1-12  inch  objective  the  mastax, 
or  muscular  jaws,  common  to  rotifers,  which, 
though  indistinct  during  life,  possess  extreme 
beauty,  and  rendered  clearly  visible  after  a  oareAil 
soakiLg  in  potash  solution.  On  the  other  hand,  as 
potash  destroyed  more  delicate  organs,  as  for  in- 
stance the  celia,  it  was  always  well  where  feasible 
to  mount  two  or  more  specimens  on  the  same 
slide,  one  not  having  been  subjected  to  the  action 
of  potash.  This  wati  but  a  single  instance  out  of 
many,  which  showed  that  it  was  easy  to  furofsh 
valuable  winter  study  from  preserved  specimens  of 
summer  pond  life  csrefully  mounted.  An  interest- 
ing discussion  on  the  paper  followed,  in  which 
Q.  F.  Chantrell,  Bev.  W.  Banister,  and  others  took 
part. 

The  meeting  concluded  with  the  usual  conver- 
sazione and  exhibition  of  microscopes. 


Subscribers  who  have  a  surplus  of  interesthig  mi- 
orosoopic  material,  or  oUeots  in  any  denartment  oi 
natural  science,  which  they  wish  to  exokange.  msj 
announce  it,  without  charge,  in  this  column.  Hie 
following  rmes  must  be  observed:  1.  Tbe  privflem 
of  announcing  an  exchange  is  confined  to  rab- 
soribers.  8.  E^oaixion  only  will  be  sdmitted. 
Sales  must  be  relegated  to  the  advertising  de- 
partment. 8.  Eadh  exchange  wiU  be  limited  to 
three  lines,  and  must  be  legimy  written  on  a  sepu^ 
ate  slip  of  paper  (not  embodied  in  a  letter).  B» 
eareful  about  the  address. 

T^ll  exchange  for  weU-mounted  objects,  hmnu 
teeth  sections  fh>m  any  part  of  tooth  desired. 
H.  A.  Moyer,  Eendallville,  Ind. 

Slides  of  pine  poUen,  so-caUed  sulpher  showtTY 
which  fell  in  eastern  Pennsylvania,  March  IT- 
Diatoms,  vegetable  stainings,  etc.,  in  exchange- 
0.  Henry  Earn,  524  Cooper  street,  Camden,  N.  J. 

Wanted,  a  good  stage  micrometer,  in  exchaore 
for  fine  diatoms  and  other  desirable  materiaL  H. 
A.  Booth,  Longmeadow.  Mass. 

Wanted,  an  aohromaiic  condenser  and  fitting, 
or  Wenham's  parabolic .  reflector,  in  exchsoge  for 
books  on  medicine,  or  state  n  hat  is  wanted,  H.  T. 
H.,  P.  O.  Box  47,  Coeymans,  Albany  Co.,  N.  Y. 

Slides  of  Nummilitio  limestone  firom  Pyramki: 
foraminiferons  limestone,  India;  deep  sea  dredg- 
ings,  various  parts;  Sertularia.     Hi«tologioal  or 

gsthological  specimens   preSsrred.    Dr.  Chas.  L 
wasey,  New  Bedford,  Maes. 

I  have  for  exchange  a  Kinne  self-oentering  tnrs* 
table  with  circular  tab  e.  dark  H.  Eltiott,  Ao- 
bum,  N.  Y. 

Stained  vegetable  tissue,  andpolaiisoope  objects. 
to  exchange  for  any  other  mounted  objeots.  A  P. 
Brown,  P.  O.  Box  15,  Camden,  N.  J. 

Diatomn,  Isthmia  eoervis,  Campylodiscut  cIt- 
pens,  both  pure;  best  Jutland  cement-steip,  etc. 
Wanted,  good  recent  Padflo  coast  material.  Cor- 
respondence invited.  W.  M.  Paterson,  LoftnB, 
England. 

Exquisite  wild  seeds,  showing  points  offamQj 
likeness,  mounted  or  unmounted,  for  exotiang«. 
Rev.  J.  T.  Browne  11,  Lyons,  N.  Y. 

Skin  of  shark,  bryazoa,  diatoms  from  C^m  God« 
and  other  marine  mountings,  for  good  mounted  ob- 
jects; lists  exchanged.    Bev.  J.  D.  King,  Chatham, 

Ferns,  mounted  or  unmounted,  for  Northern 
species  of  same.  Lists  of  those  on  hand  and  thow 
wanted  sent  on  spplioation.  BCaj.  B.  H.  Wildberger, 
Kentucky  Military  Institute,  Farmdale,  Ky. 

Coooa  BcDhm  concert  flute,  made  by  Bad^,of 
New  York,  with  pure  silver  keys,  cost  $100,  m  ex- 
change for  microscope,  stand  and  obJectiveB.  J.  H. 
Baymond,  76  State  street,  Brooklyn,  N.  Y. 

Good  pocket  magnifier,  1  lens,  1|  inch  diameter, 
oval,  hard  rubber  case,  in  exchange  for  good  stag* 
micrometer,  ruled  into  lOOths  and  lOOOthaofac 
inch.  Address  F.  N.  T.,  Box  248,  Grsenport,  Suf- 
folk County,  N.  Y. 

For  exchange,  well  prepared  herbarium  speci- 
mens from  the  flora  in  the  vicinity  of  Ohicairo. 
Address  Mason  Bross,  560  Dearborn  Avenue,  Cbi* 
cago. 

Diabantite,  a  newly    discovered   mineral,  aod 
other  specimens,  in  exchange  for  good  cabinet 
specimens  fh>m  other  loealiiles.    A.  H*  Eddy,  Box 
,  6S6,  New  Britain,  Conn. 
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Immersion  Illuminators. 

BT    J.   MAYAIili,    JB.,    F.  B.  M.  8. 

Bead  before  the  Royal  Microscopical    Society, 

Jan.  8.  1879. 


1856. 


HE  need  of  special 
apparatus  for  il- 
luminating ob- 
J'ects  mounted  in 
>al8am,  or  other 
refractive  medi- 
um, seems  to  have 
been  clearly  in 
Mr.  Wenham's 
mind  when  he 
contributed  his 
paper  on  ''Illum- 
inating Opaque 
Objects"  to  the 
'  Transactions '  of 
The  appliances 
a    right-angled 


the  Society  in 
then  described  were 
prism,  a  truncated  hemispherical  lens, 
used  with  his  paraboloid,  and  the  "  par- 
aboloid of  sohd  glass  with  a  flat  top." 
These  were,  strictly  speaking,  immersion 
illuminators:  the  last  is  the  original 
*'  immersion  paraboloid."  It  was  shown 
by  diagrams  that  the  illuminating  rays 
were  made  to  impinge  on  the  upper  in- 
ternal surface  of  the  cover-glass  at  an 
inclination  beyond  the  "  critical  angle  " 
(or  flat-plate  limit  between  glass  and 
air),  and  reflected  by  total  reflection  upon 
the  object,  which  is  then  seen  in  a  dark 
field. 


The  reflex  illuminator  designed  by  the 
same  inventor,  sixteen  years  later,  was 
based  on  the  same  principle. 

With  these  apphances,  used  according 
to  the  principle  of  construction,  dark 
ground  illumination  is  produced  with 
dry  objectives,  whether  the  illuminating 
rays  are  internally  reflected  from  the 
cover-glass  on  to  the  balsamed  object,  or 
the  object  is  capable  of  deflecting  the 
direct  rays  from  the  illuminator,  so  as  to 
become  self-luminous  and  visible  by 
means  of  what  may  be  termed  scattered 
rays. 

It  has  been  generally  held  that,  as 
stated  by  Mr.  Charles  Brooke,  "the 
more  minute  structure  of  some  objects 
is  cognizable  only  by  its  influence  on  rays 
traversing  the  object  at  considerable 
obHquity."  To  this  end  manv  apph- 
ances have  been  designed  to  be  used 
with  dry  objectives  In  Amici's  prism, 
Nachet's  prism,  the  truncated  para- 
boloids, light-angled  prism,  truncated 
hemispherical  lens,  Reade's  dark  groimd 
illumination,  the  ^'kettledrum"  diatom 
prism,  the  reflex  illuminator,  and  others 
too  numerous  to  mention,  we  have  either 
the  use  of  an  actual  stop  to  block  out 
portions  of  the  rays,  or  the  illuminator 
is  placed  in  such  a  position  as  to  provide 
light  in  particular  ^ectiona  The  main 
purpose  in  all  is  to  utilize  the  more 
obhquely  incident  light  to  the  exclusion 
of  the  central 

On  the  importance  of  regulating  the 
obliquity  of  the  illumination  on  the  ob- 
ject in  its  relation  to  the  apertures  of 
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dry  objectives,  I  quote  from  Mr.  Wen- 
ham's  paper  ''On  the  lUiunination  of 
Objects  ..."*:    • 

**  Practically  it  is  found  that  there  in  a 
precise  but  different  angle  of  illumination 
required  for  every  aperture  of  the  object- 
glass,  in  order  to  give  the  maximum  of 
distinctness;  or  that  will  even  at  all 
develop  the  markings  on  difficult  tests. 
For  if  we  continue  to  increase  the  angle 
of  the  mirror  [he  refers  to  diagram]  the 
object  first  acquires  a  pearly  appearance, 
and  is  afterwards  seen  in  a  dark  field 
known  as  *  Beade's  back  groimd  [black 
ground  ? J  illumination '  .  .  .  .  but  the 
markings  have  again  become  indistinct, 
or  disappear  altogether,  showing  that  it 
is  needful  to  allow  a  small  portion  of  the 
li^ht  from  the  source  of  illumination  to 
pass  into  the  object-glass,  and  throu£^h 
the  object,  that  the  strisd  may  either  oe 
rendered  more  visible  by  the  rays  that 
they  intercept,  or  that  the  field  shall  be 
partly  luminous." 

Within  the  last  few  years  the  apertures 
of  objectives  have  been  so  considerably 
extended  by  means  of  the  immersion  sys- 
tem, that,  in  order  to  utilize  their  fullest 
power,  it  has  been  found  necessary  to 
use  an  immersion  system  of  illumination. 
By  these  means  we  obtain  direct  rays 
(i.  e.  rays  other  than  those  merely  de- 
flected by  the  object)  from  the  illumin- 
ator  at  greater  inclination  than  the 
critical  angle,  which  certain  of  these 
immersions  will  transmit,  producing  a 
luminous  field. 

When  the  object  is  in  balsam,  and  the 
base  of  the  slide  plane  and  in  air,  no 
rays  can  reach  it  from  beneath  at  an 
obhquity  greater  than  the  limiting  angle 
for  balsam.  In  order  that  direct  rays 
may  enter  the  balsam  beyond  the  in- 
clination of  41  degrees,  we  must  have 
recourse  to  an  immersion  condenser,  or 
something  equivalent. 

But  it  must  not  be  supposed  that  the 
limiting  angle  at  which  rays  could  be 
admitted  into  balsam  from  beneath, 
through  a  flat  plate  of  glass,  imposes  the 
same  hmit  to  the  angle  up  to  which  an 
immersion  objective  could  collect  image- 

***  Quarterly  Journal,"  1864,  VoL  H,  p»  152. 


forming  rays,  supposing  them  to  haTe 
got  into  the  balsam, — ^which  assumes  that 
the  image-rays  above  the  object  are 
limited  by  the  angle  of  the  direct 
illuminating  rays  from  beneath  This 
erroneous  view  has  had  some  correncv, 
and  may  be  thus  stated:  Because  the 
object  in  balsam  cannot  receive  light 
from  beneath  beyond  the  limiting  angle 
for  balsam,  unless  we  have  an  immersion 
system  of  illumination  (supposing  the 
base  of  the  slide  plane  and  in  aii), 
therefore  there  are  no  rajs  from  the 
object  beyond  that  limit  to  be  trans- 
mitted by  the  immersion  objective,  how- 
ever great  its  aperture;  the  question 
arising — "Where  can  such  rays  come 
fromf' 

It  is  evident  that,  independently  of  the 
angular  direction  of  the  illuminating 
rays,  if  there  be  an  object  in  the  field 
capable  of  scattering  (and  not  merely 
intercepting)  light,  it  is  seen  luminoof 
by  scattered  rays.  Regarded  then  as  » 
self-luminous  object,  rays  are  nascent 
therefrom  and  scattered  equally  in  til 
directions,  and  therefore  at  greater 
inclination  than  41  d^prees.  There  is 
no  theoretical  difficulty  in  their  reaching 
the  second  surface  of  the  front  lens  of 
an  immersion  of  suitable  form,  and  in 
their  being  transmitted.  They  cannot, 
however,  take  part  in  the  formation  of 
the  ima^e  by  a  dry  objective,  becanse 
they  are  inteinally  refleisted  by  the  cover- 
glass.  These  rays  must  be  regarded  as 
important  for  delicate  markings,  aseyi- 
denced  by  comparing  the  definition  "we 
obtain  with  the  hi^est-angled  'ujoma- 
sions  and  dry  objectives  on  a  balsamed 
object  with  ordinary  illumination^ — ^that 
is  to  say,  when  the  base  of  the  slide  is 
plane  and  in  air. 

The  utilization  of  the  whole  of  the 
very  large  cone  of  rays  that  might  be 
condensed  on  the  object  by  using  sc 
inmiersion  illuminator  having  an  aperture 
equal  to  that  of  the  objective,  in  other 
words,  the  direct  illumination  of  the 
whole  aperture  is  not  the  problem  that 
has  engaged  the  attention  of  those  who 
have  endeavored  to  exhibit  the  fullest 
power  of  the  apertures  of  immersions. 
It  was  long  ago  found  that  it  is  not  so 
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much  mere  quantity  of  light  that  is 
required  on  the  object,  as  difference  of 
illamination  that  can  be  rendered  per- 
ceptible by  the  eye.  The  more  difficult 
images  are, seen  only  as  we  utilize  the 
extreme  marginal  aperture  of  the  objec- 
tive,  and  the  more  oblique  direction  of 
the  illuminating  penciL  This  can  only 
be  done  practically  by  excluding  all  excess 
of  central  light.  The  objects  on  which 
the  fullest  power  of  the  aperture  is 
needed  are  generally  so  nearly  of  the 
same  refrachye  index  as  the  fluid  in 
which  they  are  immersed,  that  there  is 
difficulty  in  making  delicate  differences 
of  transparency  perceptible.  The  im- 
mersion system  of  illumination  becomes 
all-important  to  this  end,  as,  by  it,  any 
required  degree  of  intensity  of  hght  can 
be  got  upon  the  immersed  object  at  the 
most  ^lYorable  obliquity  for  the  aperture 
of  the  objective. 

It  is  found  in  practice  that  to  obtain 
the  fdUest  effect  on  the  object,  of  the 
extra-oblique  rays  provided  by  immersion 
iUamination,  the  objective  must  have  an 
aperture  capable  of  transmitting  them, 
80  that  the  field  is  luminous;  they  thus 
become  a  practical  proof  of  the  extent 
of  the  aperture.  It  follows  also,  as 
matter  of  observation,  that  up  to  the 
angle  to  which  the  objective  refracts  the 
direct  rays  from  the  illuminator  to  a 
luminous  field,  to  that  angle  (or  very 
nearly  so)  it  refracts  image-rays  from 
the  object;  for  we  find  that  increasing 
the  obliquity  of  the  direct  illuminating 
rays  so  as  to  approach  to  the  dark-fiel({ 
produces,  at  the  same  time,  distortion 
of  the  image, — showing  that  both  sys- 
tems of  rays  traverse  the  objective 
together. 

Tbe  angle  of  the  direct  illuminating 
rays  must  not,  however,  be  regarded  as 
an  essential  condition  of  the  existence 
of  the  aperture  (as  such).  It  proves 
the  extent  of  the  aperture  of  the  objective 
^y  direct  transmission;  its  effect  in 
rendering  visible  minute  structure  is 
plainly  matter  of  experience, — and  ex- 
perience shows  that,  so  far  as  apertures 
^ave  been  carried,  the  gain  has  been  in 
proportion  to  their  capacity  for  direct 
transmission. 


It  will  be  understood  that  I  refer  only 
to  objectives  in  which  the  corrections 
have  been  made  to  the  fullest  extent  of 
the  aperture;  for  it  must  be  agreed  that 
there  is  no  such  thing  as  aperture, 
properly  speaking,  unless  the  image  of 
a  point  be  rendered  as,  approximately 
at  least,  a  point. 

Now,  although,  as  I  have  shown 
above,  Mr.  Wenham  understood  the  need 
of  special  means  for  illuminating  ob- 
liquely objects  in  balsam,  and  the  impor- 
tance of  the  angle  of  illumination  in 
relation  to  the  aperture  of  the  dry 
objective,  I  do  not  think  he  can  be 
credited  with  having  imderstood  (much 
less  foreseen)  the  important  part  the 
immersion  illumination  of  balsamed  ob- 
jects would  take  in  the  development  of 
the  fullest  power  of  immersion  aper- 
tures. Indeed,  as  he  has  contended 
that  the  82  degrees  limit  of  dry  objectives 
obtains  equally  in  immersions,  he  must 
be  held  to  deny  the  existence  of  any 
aperture  beyond  82  degrees:  conse- 
quently, the  application  of  the  immersion 
illuminators  above  mentioned,  for  di- 
rectly utilizing  any  such  aperture,  must 
be  regarded  as  a  discovery  quite  apart 
from  his  original  application  of  them 
for  dark-ground  illumination. 

It  appears  to  me  that  to  Mr.  Tolles 
is  due  the  merit  of  first  applying  immer- 
sion illuminators  to  balsamed  objects  in 
connection  with  immersion  objectives  for 
the  distinct  piirpose  of  utilizing  by  direct 
transmission  the  excess  of  "interior 
angle  **  beyond  82  degrees.  He  was  the 
first  to  produce  objectives  having  interior 
angle  considerably  beyond  82  degrees, 
and  to  demonstrate  their  advantages. 
With  these  objectives  a  luminous  field 
was  obtained  when  the  whole  of  the 
illuminating  rays  that  can  enter  into  a 
dry  objective  were  blocked  out,  and  none 
but  rays  beyond  this  limit  admitted: 
thus  exhibiting  at  once  a  luminous  field 
and  a  definition  of  inmiersed  objects  by 
means  of  the  extra  aperture  that  had 
not  been  seen  before.  He  appears  to 
have  experimented  chiefly  with  the  semi- 
cylinder,  because  of  the  facility  it  offered 
for  immediately  obtaining  a  reading  of 
the   precise  d^free   of  inclination  the 
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iUaminaidng  raya  made  with  the  axiB, 
80  as  to  determine  the  actual  limit  of 
the  apertures  of  the  objectives  he  had 
devised;  the  display  of  difficult  test- 
objects  being  merely  incidental  to  his 
efforts  to  improve  the  instrument. 

Dr.  Woodward  has  given  special  prom- 
iaence  to  the  principle  of  the  immersion 
illumination,  in  its  immediate  connection 
with  the  development  of  the  power  of 
aperture,  by  his  *' simple  device,"  in 
which  he  originally  provided  means  to 
exclude  all  rays  of  less  inclination  in 
glass  than  45  degrees  from  the  axis,  so 
that  no  objective  ha\ing  "  interior  angle  " 
less  than  90  degrees  would  give  a  lumin- 
ous field  with  it:  it  thus  am>rd8  a  proof 
of  his  position  in  the  aperture  question. 
Viewing  it  as  an  illuminator  only,  Dr. 
Woodward  has  simplified  the  mode  of 
mounting  the  prism,  and  slightly  varied 
the  angle  in  a  second  prism:  his  last 
paper  referred  to  these  changes.  I  was 
also  led  to  design  a  modificafion  of  this 
device,  which  is,  briefly,  to  utilize  the 
four  exposed  surfaces  of  the  prism  by 
cutting  them  at  different  angles,  so  as  to 
approximate  nearly  to  the  semi-aperture 
of  the  objectives  lik^y  to  be  useo.  This 
purpose  IS  attained  vdth  a  success  ap- 
proaching perfection  in  ToUes'  "  traverse- 
lens,"  which  I  hope  to  place  before  you 
shortly,  with  the  inventor's  notes. 

Many  experimental  devices  have  been 
made  for  the  same  purpose.  At  the  last 
meeting  I  exhibited  another  modification 
I  had  had  made  of  Dr.  Woodward's 
"simple  device;"  also  a  nearly  hemi- 
spherical lens,  and  a  small  semi-cylinder, 
conveniently  adapted  for  use  on  tiie  sub- 
stage. 

I  mention  Hyde's  oblique  illuminator 
for  its  novelty  in  combining  a  condenser 
with  prism-illumiQation.  It  is  a  right- 
angled  prism  with  a  lens  of  short  focus 
cemented  on  the  long  face,  and  will  give 
a  beam  of  condensed  light  up  to  a  high 
degree  of  obHquity.  Captain  Tupman 
brought  it  from  America  four  years  ago. 
I  am  not  aware  whether  the  inventor  de- 
signed this  for  the  purpose  of  utilizing 
by  direct  transmission  the  extra-oblique 
rays  that  can  be  utilized  only  by  immer- 
ons  having  "  interior  angle  "  beyond  82 


degrees,  or  he  intended  such  rays  to  pro- 
duce dark-ground  illumination  only.  The 
plan  is  ingenious.  I  have,  however, 
found,  by  cementing  a  small  lens  on  ODe 
of  the  exposed  faces  of  Dr.  Woodward's 
prism,  the  same  results  are  obtained 
more  conveniently. 

I  refer  also  to  a  plan  of  Ulumination 
which  Captain  Tupman  informs  me  is 
due  to  Mr.  Tolles.  It  consists  of  placing 
a  suitable  prism  in  immeroion-contact  on 
the  surfajce  of  the  balsamed  slide,  so  that 
rays  from  a  bulls-eye  lens  may  pass  di- 
rectly to  the  internal  surface  of  the  hase 
of  the  shde  at  an  inclination  beyond  tlie 
critical  angle,  they  are  then  totally  re- 
flected to  the  object  This  requires 
some  care  in  the  manipulation. 

Professor  Abbe  has  adopted  the  uAe  of 
a  small  lens'*'  placed  in  immersion-con- 
tact with  the  base  of  the  sUde;  which  iH 
a  very  simple  and  effective  plan,  and  has 
been  known  for  some  years  past  It  is 
really  so  practical  as  almost  to  supersede 
the  more  elaborate  contrivances  for  use 
beneath  the  stage. 

Lastly,  I  refer  to  a  reflectdng  immer- 
sion illuminator,  which  I  have  suggested 
to  Professor  Abbe,  and  which  he  hastm- 
dertaken  to  have  made  for  me  by  Mr. 
Zeiss:  this  will  be  placed  before  you  when 
completed. 

Immersion  illuminators  are  designed 
to  secure  a  particular  angular  direction  to 
the  illuminating  ravs  while  actuaUy  in 
the  body  of  the  fluid  in  which  the  object 
is  inmiersed,  with  a  view  to  utilizing  in- 
cident light  of  great  obliquity;  used  in 
connection  with  the  highest-angled  im- 
mersion objectives,  they  have  given  &ir 
grounds  to  expect  that  the  future  of  the 
most  difficult  investigations  in  micro- 
scopy wiU  be  largely  dependent  on  their 
successful  appHcation. — Transac.  Royal 
Microscopical  Society. 


—  The  British  Boyal  Geographical  So- 
ciety is  urging  the  establishment  of  Chairs 
of  Geography  at  03tf  ord  and  Cambridge. 

♦At  the  meetiii^  in  June  I  erroneously  statpd 
that  Mr.  Wenham  had  used  a  stmUar  lens  for 
the  same  purpose  many  years  a^o.  HeustHi 
the  lens  for  reflex  Illumination  from  the  cover- 
giass-^Tiot  for  direct  illumination. 
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Spider's  Web  for  Micrometers. 

THE  web  used  is  that  of  tiie  common 
garden  spider;  the  spinner  of  those 
geometric  webs  is  abundant  in  summer 
and  autumn.  The  reason  why  this  spider 
is  selected,  rather  than  the  house  spider, 
may  easily  be  seen  by  anybody  who 
watches  the  proceedings  of  each  when  a 
fly  is  caught.  The  house  spider  seizes 
his  yiddm  and  spins  around  him  a  wind- 
ing-sheet of  web,  before  carrying  him 
into  the  larder.  The  garder  spider  binds 
around  his  captive  a  cord  of  web.  It  is 
this  cord  that  is  used  for  collimation. 

In  the  autumn  the  mathematical  in- 
instrument  maker  goes  on  his  spider- 
hunting  expeditions,  generally  on  Sun- 
days. He  carries  some  pill-boxes  in  bis 
pocket;  selects  well-fed,  full-grown  speci- 
mens, and  puts  each  in  a  separate  box, 
knowing  the  savage  habits  of  his  eight- 
legged  friends;  for  if  two  or  more  were 
put  together  in  the  same  box,  only  a 
collection  of  amputated  limbs  and  man- 
gled bodies  would  be  found  on  return- 
ing home. 

The  webs  are  secured  for  use  and 
storage  by  making  a  fork  of  iron  wire, 
four  or  five  inches  long,  and  one  and 
one-half  to  two  inches  between  the  bi- 
furcations. The  spider  is  held  in  the 
left  hand  and  allowed  to  drop,  which  he 
readily  does  when  dissatisfied  with  his 
quarters,  but  before  dropping  he  glues 
an  end  of  cord  to  the  finger,  and  then 
lets  himself  down  easily  by  gradually 
spinning  it  out  and  hanging  by  it  as 
it  lengthens. 

The  instrument  maker  catches  this 
cord  across  his  fork,  and,  by  turning, 
attaches  it  to  one  side;  then  he  goes  on 
turning  the  fork  and  advancing  it,  so 
that  as  the  spider  continues  paying  out 
his  cable  a  series  of  obliquely  crossing 
threads  are  wound  upon  the  fork,  which 
when  charged,  is  carefully  laid  in  a  box 
or  drawer  for  use.  The  elasticity  of  the 
iron  wire  keeps  the  webs  sufficiently 
Btretched,  and  they  are  applied  to  the 
stop  by  simply  laying  the  lork  over  it  in 
sucn  wise  that  one  of  the  stretched  webs 
fihall  faU  upon  the  mark  made  on  its 
face.  When  thus  in  position,  a  drop  of 
Tarnish    or   glue,    mside  by  dissolving 


shellac  in  alcohol,  is  let  £b«11  upon  each 
side;  the  spirit  rapidly  evaporates,  and 
the  web  is  fixed. 

One  of  the  odd  results  of  this  use  of 
spidei's  is  that  .many  workmen  become 
spider  fanciers,  and  keep  choice  domesti* 
cated  specimens  that  learn  to  spin  their 
webs  in  convenient  places  above  the 
work-benches,  or  in  the  bedrooms  of 
their  masters,  who  lovingly  supply  them 
with  the  fattest  of  blue  bottles,  ^ough 
I  forsook  the  trade  on  the  expiration  of 
my  apprenticeship,  I  have  not  yet  lost 
my  i^ection  for  these  animals — I  never 
wilfully  kill  a  spider.  A  sad  story  is 
told  of  the  desolation  of  the  late  Mr. 
Troughton,  who  on  one  ocsasion  en- 
gaged a  new  housemaid,  and  allowed 
her  to  commence  professional  operations 
without  receiving  the  usual  injunctions 
concerning  his  pet& — W,  MaUieu  WU" 
liamSy  in  Journal  of  the  Society  of  Arts. 


•  m  • 


On  tlie  Present  Condition  of  Microscopy 

in  England. 

BT  FBANK  OBIBP,  LIi.B.,  B.A.,  SSO.  B.  M.  S. 

Bead   before  the  Royal  Mioroscoploal  Society, 

April  3.  1878. 

MY  object  this  evening  (writing 
throughout  in  the  spirit  of  the  Pu1> 
lican  and  not  of  the  Pharisee)  is  to  call 
attention  to  what  I  think  is  an  indisputa- 
ble fact,  that  in  recent  years  no  substan* 
tial  progress  has  been  made  in  this  coun- 
try either  in  the  knowledge  of  the  theo- 
retical principles  of  the  microscope  it- 
self, or  in  the  systematic  investigation  of 
microscopical  phenomena. 

The  microscope  has,  in  fact,  come  to 
be  regarded  merely  as  the  tool  of  the 
naturalist  and  the  histologist;  and  not- 
\hthstanding  the  objects  for  which  this 
society  was  established,*  it  may,  I  think, 

♦The  statement  of  the  "  Objects  of  the  Society," 

Sreflxed  to  the  Charter  and  Bv-laws,  sets  forth 
lat "  the  Society  was  eetablisned  for  tht  promo- 
tion and  diffvisUm  of  improvements  in  the  optical 
and  mechanical  construction,  and  in  the  mode  of 
application,  of  the  microscope  :— 

^  For  the  communieaJtion  and  discussion  of  ob- 
servations and  discoveries  tending  to  such  im- 
provements  or  relating  to  sutdects  of  microscopi' 
col  observation  .— 

"  For  the  exhibition  of  new  or  Intereetinfl'  mi- 
croscopical objects  and  pxeparatloiis,  ana  for 
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be  truly  said  that  out  of  the  entire  scien- 
tific world  there  is  probably  no  body  of 
men  who  devote  so  little  real  attention 
to  the  principles  that  lie  at  the  root 
of  that  brancn  of  science  of  which  they 
are  disciples,  as  do  the  English  micio- 
scopists. 

As  a  particular  instance,  I  may  refer 
to  the  apathy  that  has  been  shown  in  re- 
gard to  the  researches  of  Professor  Abbe 
on  the  theory  of  the  microscope, — ^re- 
searches undoubtedly  as  important  as 
any  that  can  be  found  in  the  whole  of  its 
history,  and  rivaUing  even  the  discovery 
of  achromatism,  or  that  of  Lister  on  ap- 
lanatio  foci.  It  is,  I  think,  not  a  little 
humiliating  that  such  a  discovery — in 
one  aspect  so  simple — should  not  have 
originated  in  this  country,  we  being  the 
first,  and  for  many  yoars  the  only,  nation 
to  maintian  a  '*  Microscopical ''  Society. 

Whatever  may  be  the  cause  of  such 
apathy,  it  is  evident  that  it  cannot  be 
attributed  to  any  deficiency  in  the  power 
of  perseverance;  for  when  we  enter  upon 
the  discussion  of  a  question,  say  of  angu- 
lar aperture,  we  do  not  rest  content  until 
a  point  has  been  reached  which  renders 
it  impossible  for  anyone  to  say  that  the 
subject  has  not  been  exhausted  to  the 
very  last  limits. 

For  this  the  condition  of  our  literature 
is  in  part  answerable.  Recall  the  con- 
tents of  the  generality  of  modern  £ng- 
hsh  treatises  on  the  microscope,  and 
what  do  we  fijid  ?  Out  of  a  given  num- 
ber of  pages,  a  very  small  portion  only 
is  devoted  to  the  optical  principles  of 
the  microscope  and  to  microscopical 
phenomena  (about  as  much  as  is  to  be 
found  prefaced  to  foreign  books  on  his- 
tology or  botany  that  do  not  pretend  to 
be  treatises '  *  on  the  microscope  "  at  all)^ 
and  what  is  given  is  in  the  most  elemen- 
tary form  that  can  be  conceived.  Tlie 
remainder  of  the  book  is  avowedly  a  con- 
densed sunmiary  of  the  whole  range  of 


the  formation  of  an  arrancred  collection  of  8ucli 
objects  :— 

"  For  affording  the  opportunity  and  means  of 
mbmitting  diffinUt  ana  obscure  microscopical 
phenomena  to  the  t^st  of  instruments  of  different 
powers  and  constructums  :— 

"  For  tlie  eBtabliahment  of  a  library  of  stan- 
dard mlcnMoopical  worlLs." 


subjects  belonging  to  natural  bistoiv—& 
small  natural  history  cvdopsedia.* 

If  we  compare  our  books  with  those 
of  some  other  countries,  in  particular 
Germany  and  Holland,  the  conviction 
must  be  forced  upon  us  that  we  in  Eng- 
land have  not  in  modem  times  kepi 
pace  with  the  progress  that  has  been 
made  elsewhere.  1  am  not  venturing  to 
reflect  in  any  way  upon  our  authors,  the 
blame  must  rest  upon  ourselves  and  not 
upon  them.  The  supply  is  necessarily 
regulated  by  the  demand — if  there  is  no 
demand  there  can  hardly  be  expected  to 
be  any  supply,  so  that  any  improvement 
must  originate  from  ourselves. 

The  principal  reasons,  as  I  conceiye, 
for  this  state  of  things  are  these: 

In  the  first  place,  a  feeling  has  gained 

t round  amongst  us  that  the  only  proper 
eld  for  the  microscopist  is  to  be  found 
in  the  investigation  of  one  or  other  ot 
the  many  branches  of  natural  science 
that  require  the  aid  of  the  microscope, 
and  hence  the  theory  of  the  microscope 
itself  and  of  microscopical  phenomena  is 
regarded  as  altogether  puerile  and  un- 
worthy of  the  attention  of  the  true  mi- 
croscopist. 

For  myself,  I  may  freely  confess  that 
(erring,  no  doubt,  in  the  opposite  ex- 
treme) I  take  a  comparatively  small  in- 
terest in  the  subjecte  to  which  the  mi- 
croscope is  appHed,  and  that  I  am  almost 
inchned  to  look  on  the  term  *'  microscop- 
ist "  as  not  being  properly  apphcable  to 
those  who  are  engaged  in  the  study  of 
natural  history,  even  although  it  may  be 
essentially  by  means  of  the  microscope— 
in  fiict,  that  as  it  has  been  said  "the 
proper  studv  of  mankind  is  man,"  so  the 
proper  study  of  the  microscopist  is  the 
microscope. 

It  has  been  objected,  and  no  doubt 
will  be  objected  again,  to  this  view,  that 
it  is  fallacious,  in  so  far  as  it  exalts  to  an 
end  that  which  ought  only  to  be  looked 
upon  as  the  means  to  the  end — that  the 
microscope  (as  I  was  recentiy  told)  can 
be  properly  regarded  as  nothing  more 
than  the  ladder  by  which  we  climb  to  a 

*This  does  not,  of  oourae,  apply  to  books  that 
do  not  pretend  to  describe  the  microsoope,  but 
to  furnish  directions  for  Its  use. 


^^ 
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point  from  whicli  a  better  prospect  may 
be  obtained,  and  that  it  is  a  waste  of 
time  in  such  a  case  to  devote  attention 
to  the  ladder  rather  than  to  the  pros- 
pect 

Snch  an  argument — one  that  exalts 
the  appUcations  of  a  science  at  the  ex- 
pense  of  the  investigation  of  its  theoreti- 
cal principles,  on  the  ground  of  the 
greater  practical  value  of  the  one  over 
the  other — is  a  strange  one  to  be  used 
by  scientific  men.  It  is  the  merest  truism 
to  say  that  the  only  sure  wa^  to  advance 
any  branch  of  knowledge  is  by  under- 
taking a  complete  and  exhaustive  inves- 
tigation of  the  theoretical  principles  on 
which  it  is  based.  AU  the  practical  in- 
ventions ever  made  have  depended  for 
their  discovery  on  the  previous  investi- 
gation of  mere  theories,  by  men  who 
pursued  knowledge  for  its  own  sake 
alone,  and  without  stimulus  from  any 
notions  of  practical  utility. 

As  an  old  writer  (Malthus)  has  put 
it : — "  It  surely  would  be  most  unwise  to 
restrain  inquiry  conducted  on  just  prin- 
ciples, even  where  the  immediate  practi- 
cal utility  of  it  is  not  visibla  In  every 
branch  of  natural  philosophy  how  many 
are  the  inquiries  necessary  for  their  im- 
provement and  completion  which,  taken 
separately,  do  not  appear  to  lead  to  any 
specifically  advantageous  purpose;  how 
many  useful  inventions  and  how  much 
valuable  and  improving  knowledge  would 
have  been  lost  if  a  rational  curiosity  and 
a  mere  love  of  information  had  not  gene- 
rally been  allowed  to  be  a  sufficient  mo- 
tive for  the  search  after  truth."* 

If  only  the  lowest  view  of  the  micro- 
scope is  to  be  accepted,  the  improve- 
ment of  the  mere  tool  must  necessarily 
have  an  important  influence  on  the  per- 
fection of  the  work  performed  by  its  aid, 
so  that  the  improvement  of  the  micro- 
scope will  directly  further  the  aims  of 
the  naturalist 

Another  reason  which  has  also  oper- 
ated to  produce  the  present  condition  of 
things  is,  that  some  kind  of  belief,  more 
or  less  definite,  has  grown  up,  that  we 

*  *  Principles  of  Political  Eoonomy.'  This  point 
hag  also  been  well  treated  by  Profeeeor  Tyndall 
in  his  concluding:  lecture  on  Liffht.  > 


have  arrived  substantially  at  a  state  ol 
perfection,  or  at  the  limits  of  the  possi- 
ble; that  there  being  no  further  scope 
for  improvement,  the  study  of  theoreti- 
cal principles  has  become  a  matter  en- 
tirely of  antiquarian  research. 

I  shoud  not  have  thought  that  such  a 
belief  could  be  seriously  held,  had  it  not 
received  the  sanction  of  one  of  our  high 
living  authorities,  who,  whilst  sufGicienUy 
cautious  to  guard  himself  against  being 
supposed  to  assert  the  absolute  impossi- 
bility of  further  improvement,  yet,  after 
speaking  of  the  microscope  as  having 
"acquired  the  deserved  reputation  of 
being  one  of  the  most  peifect  instru- 
ments ever  devised  by  art  for  the  inves- 
tigation of  nature,"  ventures  to  say  that 
'Hhe  statements  of  theorists  as  to  what 
may  be  accomplished  are  so  nearly 
equalled  by  what  has  been  effected,  that 
Httle  room  for  improvement  can  be  con- 
sidered to  remain  until  chemists  furnish 
opticians  with  new  varieties  of  glass 
whose  refractive  and  dispersive  powers 
shall  be  better  suited  to  their  require- 
ments."* 

This  statement  depends  for  its  validity 
upon  the  assumption  that  the  theorists 
have  themselves  arrived  at  the  stage  of 
perfection,  an  assumption  which  has  no 
real  foundation.  I  venture  to  think 
that  there  are  few  persons  in  the  pres- 
ent day  who  would  be  found  bold 
enough  to  assert  that  we  have  arrived 
at  perfection  in  any  branch  of  science, 
least  of  all  in  that  of  microscopy.  Adopt- 
ing the  view  of  Sir  John  Herschel,  "  we 
are  not  to  suppose  that  the  field  is  in  the 
slightest  degree  narrowed,  or  the  chances 
in  favor  of  fortunate  discoveries  at  all  de- 
creased, by  those  which  have  already 
taken  place;  on  the  contrary,  they  have 
been  incalculably  extended.  It  is  true 
that  the  ordinary  phenomena  which  pass 
before  our  eyes  have  been  minutely  ex- 
amined, and  those  more  striking  and 
obvious  principles  which  occur  to  super- 
ficial observation  have  been  noticed  and 
embodied  in  our  systems  of  science;  but 
not  to  mention  that  by  far  the  greater 
part  of  natural  phenomena  remains  yet 
unexplained,    every    new    discovery    in 

♦Carpenter,  5th  ed.,  1875,  p.  6. 
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science  brings  into  view  whole  classes  of 
facts  which  would  never  otherwise  have 
fallen  under  our  notice  at  all,  and  estab- 
lishes relations  which  afford  to  the  philo- 
sophic mind  a  constantly  extending  field 
of  speculation,  in  ranging  over  which  it 
is  next  to  impossible  that  he  should  not 
encounter  new  and  unexpected  results. 

.  .  .  In  whatever  state  of  know- 
ledge we  may  conceive  man  to  be  placed, 
his  progress  toward  a  yet  higher  state 
need  never  fear  a  check,  but  must  con- 
tinue imtil  the  last  existence  of  society.  '* 

If  perfection  is  ever  to  be  assumed, 
one  might  fairly  have  assumed  thai- the 
vast  amount  of  research  which  has  been 
bestowed  upon  the  subject  of  electricity, 
the  many  minds  that  have  for  many 
,vears  been  engaged  upon  it,  and  the 
stimulus  of  the  brilliant  pecuniary  and 
other  rewards  which  have  been  earned, 
would  have  brought  that  branch  of  sci- 
ence, at  any  rate,  to  perfection;  and  yet 
it  is  only  to-day  that  the  telephone  has 
been  discovered — an  invention,  not  the 
least  remarkable  feature  of  which  is  its 
extreme  simplicity. 

Even,  therefore,  if  the  theoretical  prin- 
ciples of  microscopy  had  been  appar- 
ently as  well  investigated  and  as  well  ex- 
hausted, we  should  still  not  be  justified 
in  "resting  and  being  thankful;"  but 
when,  in  fact,  no  such  equivalent  work 
has  been  done,  I  cannot  be  accused  of 
any  tendency  to  be  over-sanguine  if  I 
think  that  the  period  of  perfection  in  re- 
gard to  the  microscope  is  certainly  yet 
before  us. 

The  microscope,  beyond  all  other  in- 
struments, has  already  suffered  greatly 
from  the  belief  that  it  could  not  be  im- 
proved. So  splendid  a  discoverer  as 
Newton  asserted  that  achromatism  was 
''impossible,"  though  the  fact  of  the 
achromatism  of  the  eye  was  as  ready 
to  his  hand  as  it  was  to  that  of 
Hall;  and  even  after  achromatism  had 
been  established,  Biot  (no  mean  author- 
ity) declared  that  it  would  be  "  impossi- 
ble "  to  work  achromatic  object-glasses 
for  the  microscope  on  account  of  their 
diminutive  size. 

*' Discourse  on  the  Study  of  Natural  Philoe- 
fjphy.' 


It  is  both  amusing  and  instructive  to 
take  books  written  at  different  periods 
of  the  present  century,  and  note  how 
each  writer  in  his  turn  expresses  tlie 
conviction  that  now  at  last  perfection 
has  been  reached.  Thus  Sir  D.  Brewster, 
in  1813,  wrote  that,  '*in  the  combiiiB- 
tion  of  single  lenses  to  form  the  com- 
pound microscope,  opticians  have  ar- 
rived at  a  great  degree  of  perfection." 
In  1829,  after  the  first  achromatic 
object-glass  had  been  suocessfally  made. 
Dr.  Goring  wrote  that  "microscopes  are 
now  placed  completely  on  a  level  with 
telescopes,  and  hke  them  must  remain 
stationary  in  their  construction."  Sir 
D.  Brewster,  later,  wrote  :  "The  in- 
genuity of  philosophers  and  of  artists  has 
been  nearly  exhausted  in  devising  the 
best  forms  of  object-glasses  and  eye- 
glasses for  the  compound  microscope." 
What  was  written  so  lately  as  18751 
have  already  referred  to. 

I  believ«  that  we  are  far  from  having 
arrived  at  the  limits  of  the  possible;  bnt 
whether  this  view  is  accepted  or  not^  I 
may,  I  think,  assume  that,  however  high 
may  be  the  authority  on  which  such  a 
statement  as  that  wluch  I  have  ref^red 
to  is  made,  there  can  be  no  necessity  to 
spend  anv  time  in  proving  that  mudi  is 
still  to  be  learnt — that  we  all  agree  in  the 
definition  given  of  the  character  of  the 
true  philosopher,  "hoping  all  things  not 
impossible,  and  believing  all  things  not 
unreasonable,"  and  "are  ready  to  en- 
courage rather  than  to  suppi^ss  any- 
thing that  can  offer  a  prospect  or  a  hope 
beyond  the  present  obscure  and  unsatis- 
factory state." 

What,  in  my  view,  is  desirable,  is  not 
that  the  society  should  value  less  highly 
than  they  do  now  investigations  in  the 
various  branches  of  natural  science  that 
can  be  made  only  by  the  aid  of  the  mi- 
croscope, nor  that  we  should  in  the 
smaUest  degree  duninish  the  apprecia- 
tion which  we  have  of  those  Fellows  who 
bring  the  results  of  such  investigations 
before  us;  but  simply  that  more  atten- 
tion and  encouragement  than  are  given 
at  present  should  be  given  by  the  society 
collectively,  and  by  the  Fellows  individn- 
olly,  to  what  I  may  call  the  subject  of 
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pure  zoicroscopy,  which  may  be  consid- 
ered as  standing  in  much  the  same  rela- 
tion to  what  is  now  accepted  as  "  micro- 
scopy," as  pure  mathematics  stands  to 
applied  mathematics  (so  called). 

The  optical  principles  of  the  micro- 
scope and  its  accessories  form  one 
branchy  the  other  deals  with  the  investi- 
gation (considered  mainly  as  a  problem 
of  mathematics  and  physics)  of  the 
phenomena  presented  by  objects  viewed 
by  means  of  the  microscope,  and  the 
determination  of  their  real  properties, 
notwithstanding  their  deceptive  visual 
appearances. 

It  would  perhaps  be  only  imitating  the 
old  quarrel  of  the  logicians  to  discuss 
whether  there  can  be  any  science  of  mi- 
croscopy outside  these  Umits;  but  if  it 
be  otherwise,  the  boundaries  of  the  sci- 
ence must  be  as  extensive  as  the  world 
itself  the  elephants  and  palms  having 
as  good  a  claim  in  that  case  to  be  con- 
sidered ''microscopic  objects"  as  the 
rotifers  and  the  diatoms. 

I  need  not  dwell  on  the  first  branch 
further  than  to  point  out  that  our  text- 
books give  the  uninstructed  reader  the 
impression  that  the  microscope  stands  in 
point  of  principle  on  no  higher  level 
than  the  telescope.  This  is  far  too  low  an 
estimate,  and  it  would  be  truer  to  say 
that  the  microscope  stands  to  the  tele- 
scope at  as  great  a  relative  distance  as 
the  chronometer  stands  to  the  sun  dial. 
Without  having  before  them  the  means 
of  comparison,  it  will,  I  know,  be  diffi- 
cult, if  not  impossible,  to  convince  the 
Fellows  how  much  there  is  in  this  re- 
spect of  which  we  know  absolutely  noth- 
ing: when  the  comparison  has  been 
made,  the  absurdity  of  the  chapter  in  our 
books  which  professes  to  deal  with  "  the 
optical  principles  of  the  microscope" 
will  be  luUy  appreciated.  Whilst  as  M. 
Kobin,  the  French  histologist  and  mi- 
croscopist,  says,  '  4t  is  absolutely  neces- 
sary to  be  familiar  with  all  that  concerns 
dioptrics  when  one  has  to  make  use  of 
&Q  instrument  whose  invention  hiis  been 
iiispired  by  the  discoveries  made  in  this 
part  of  physics,"  I  do  not  know  a  book 
that  even  attempts  to  instruct  the  mi- 
croscopist  as  to  tne  course  of  the  rays  iu 


passing  through  the  ordinary  objective 
of  a  compound  microscope,  or  ventures 
upon  anything  beyond  the  barest  men- 
tion of  difi&'action — the  most  common  of 
aU  microscopical  phenomena,  and  most 
iniiimately  concerning  not  only  the  theory 
but  the  practical  working  of  the  micro- 
scope. 

At  the  present  time  there  is  nothing 
extant  which  constitutes  even  a  com- 
mencement of  a  systematic  theoretical 
treatment  of  the  subject  of  illumination, 
yet,  being  purely  optical,  it  is  obviously 
capable  of  being  bo  treated,  and  great 
practical  advantages  would  undoubtedly 
loUow  from  the  development  of  an  exact 
theory  on  the  subject.  In  nothing  has 
the  ingenuity  of  microscopists  been  more 
exercised  than  in  the  invention  of  novel 
modes  of  illumination  for  lined  objects; 
but  however  clearly  these  various  appH- 
ances  may  bring  out  particular  appear- 
ances, there  is  good  reason  to  beUeve 
that  in  the  majority  of  cases  they  are 
illusions,  originating  in  the  character  of 
the  illumination  employed,  and  that  all 
possible  methods  of  illumination  may  be 
reduced  from  the  fifty  or  more  kmds 
now  existing  to  less  than  half  a  dozen  at 
the  most 

With  regard  to  the  second  branch, 
the  conditions  under  which  microscopic 
vision  takes  place  necessitate  (at  any 
rate,  in  our  present  stage  of  experience) 
a  more  or  less  laborious  reasoning  pro- 
cess before  we  can  recognize  what  it  is 
we  really  see,  though  long  experience 
and  habit  have  enabled  us  (apparentiy) 
to  dispense  with  any  such  reasoning  in 
the  case  of  ordinary  vision.  The  appre- 
ciation of  this  necessity  has,  in  modem 
times,  been  a  httie  lost  sight  6(  and 
there  has  been  too  great  a  tendency  to 
depend  on  mere  sense,  instead  of  on 
sense  and  reason  combined,  or,  in  other 
words,  to  merely  view  the  object,  rather 
than  to  investigate  its  true  nature.  "  The 
impressions  of  sense,"  says  Whewell, 
"unconnected  by  some  rational  and 
speculative  principle,  can  only  end  iu  a 
practical  acquaintance  with  individual 
objects," 

For  this  reasoning  process,  data  are  in 
the  first  instance  required.     These  data. 
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obtained  from  a  systematic  and  scientific 
investigation  and  recording  of  the  varied 
experience  of  microscopic  vision,  consid- 
ered, so  to  say,  in  the  abstract,  are  of  the 
highest  importance,  and  would,  in  time, 
serve  to  render  microscopic  observation 
almost  wholly  free  from  the  fallacies  and 
uncertainty  which  now  beset  it. 

Although  it  is  a  stereotyped  expression 
of  our  authors  that  in  the  case  of  the 
microscope  "  seeing  is  not  believing,"  the 
subject  is  left  wim  the  vague  warning, 
that  "no  rules  can  be  given  for  the 
avoidance  of  such  errors,  since  they  can 
only  be  escaped  by  the  discriminative 
power  which  education  and  habit  con- 
fer." * 

I  venture  to  think,  however,  that  there 
can  be  no  difficulty  in  framing  such 
rules.  It  is  only  necessary  that  micro- 
scopists  who  have  acquired  the  power 
referred  to  should  record  the  resiUts  of 
their  discrimination  and  experience. 

If  each  observer  keeps  the  results  of 
his  observations  for  his  own  exclusive 
use,  Httle  or  no  advance  will,  of  course, 
be  possible;  but  progress  will  be  greatly 
accelerated  if  sucn  records  are  made,  for 
new  workers  are  able  to  take  up  their 
investigations  where  their  predecessors 
left  off,  and  not  only  avoid  flie  waste  of 
time  and  misdirection  of  energy  involved 
in  going  again  over  ground  already  ex- 
hausted, but  also  the  discouragement 
which  necessarily  arises  from  the  uncer- 
tainty whether  what  they  propose  to  do 
has  not  been  done  before.  One  of  the 
most  useful  offices  of  such  a  Society  as 
ours  is  the  assistance  it  is  able  to  give  to 
this  object,  so  that  it  is  not  necessary 
that  any  one  should  write  a  complete 
treatise  on  the  subject,  but  by  means  of 
our  "Proceedings,"  can  note  isolated 
facts  for  the  use  of  future  students. 

The  phenomena  to  be  investigated 
range  over  a  very  wide  field,  and  it  is  not 
possible,  within  the  limits  of  this  paper 
to  present  a  complete  analysis  of  the 
subjects  in  regard  to  which  systematic 
investigation  would  be  valuable. 

Among  them  would  be  the  appear- 
ances presented  in  consequence  of  the 
refraction  of  light  by  objects  of  various 

•Carpenter,  5th  ed.,  p.  195. 


regular  or  irregular  forms,  spherical  or 
cylindrical,  with  waved  or  other  Burfiaees, 
hollow  or  solid,  and  of  different  densities. 
The  effects  produced  by  the  reflection  of 
light  from  objects  in  numerous  modes. 
The  varied  and  deceptive  appearances 
brought  about  by  the  interference  of 
light,  a  subject  which  in  England,  at  any 
rate,  is  in  its  relation  to  the  microscope 
almost  untouched.  The  effects  produced 
by  double  refraction  and  polarization. 
Ijie  variations,  in  differing  circumstances, 
in  the  colors  of  bodies.  The  large  range 
of  phenomena  involved  in  the  appear- 
ances presented  by  the  same  object  with 
different  kinds  of  illumination,  or  in 
media  of  different  refractive  powers. 
The  determination  of  the  indices  of  re- 
fraction and  dispersive  powers  of  objects 
(matters  which  materially  aid  in  the  de- 
termination of  their  true  natura )  The 
discrimination  of  holes  from  mere  de- 
pressions, and  other  variations  of  struc- 
ture. 

A  few  clearly  settled  generalizations 
would  enable  a  large  group  of  phenom- 
ena to  be  resolved. 

As  an  example  of  the  way  in  which 
what  is  only  one  small  item  of  this  sub- 
ject may  be  treated,  I  may  refer  to  the 
discussion  by  Nageli  and  Schwendener 
of  the  interpretation  of  the  image  of  a 
hollow  cylinder,  a  typical  form  of  micro- 
scopic object. 

They  discuss  the  theory  of  the  forma- 
tion of  the  image  in  four  groups: 

Isi  The  peripheral  rays  which  trav- 
erse the  walls  of  the  cylinder  without 
entering  the  cavity. 

2d.  The  peripheral  rays  which  strike 
the  internal  surface  of  the  cylinder  very 
obhquely,  and  are  there  reflected. 

3d.  The  rays  which  penetrate  into  the 
cavity  of  the  cylinder  and  are  reflected 
on  the  walls,  then  arriving  at  the  objec- 
tive after  having  undergone  two  refrac- 
tions (that  is  in  all,  four  refractions  and 
one  reflection). 

4th.  The  ravs  which  traverse  the  cav- 
ity  of  the  cylinder  in  a  straight  line  and 
undergo  a  quadruple  refraction- 

Thus  is  shown  on  theoretical  princi- 
ples the  appearances  which  such  objects 
will  present  in  different  media,  or  in  the 
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other  varying  conditions  in  which  they 
may  be  placed. 

I  have  disclaimed  the  necessity  of  hav- 
iQg  to  prove  the  practical  use  of  such 
investigations;  but  "without  prejudice" 
(as  the  lawyers  put  it)  to  that  position,  I 
may  ask  if  it  can  be  doubted  that  such 
generalizations  would  be  of  the  greatest 
assistance  to  other  observers,  and  the 
practical  results  important  and  useful? 

There  are  numerous  instances  of  the 
way  in  which  the  appreciation  of  purely 
optical  or  physical  principles  has  served 
in  the  past  to  elucidate  biological  ques- 
tions, and  may  serve  to  elucidate  others 
in  the  future.  I  remember  having  read 
(though  I  have  been  unable  to  venfy  the 
passage)  that  Harvey  himself  attributed 
his  discovery,  of  the  circulation  of  the 
blood  to  the  investigations  he  had  pre- 
viously made  on  the  pressure  of  liquids 
in  tubes. 

So  simple  a  matter  as  the  experiences 
of  Welcker  on  the  effects  produced  by 
globules  of  air  or  oil  immersed  in  a  fluid 
of  greater  or  less  refractive  power  than 
themselves,  has  enabled  subsequent  ob- 
server^  to  distinguish  more  readily,  and 
with  more  accuracy  elevations  from  de- 
pressions, and  to  determine  the  true 
structure  of  a  large  class  of  objects,  so 
that  vacuoles  need  no  longer  oe  mis- 
taken for  nuclei 

The  supposed  tubular  structure  of 
human  hair  can  be  shown  to  be  errone- 
ous by  the  appHcation  of  such  princi- 
ples, and  the  belief  in  the  solidity  of  the 
lacunce  of  bone  was  disposed  of  by  a 
consideration  of  the  refractive  effects  of 
Canada  balsam. 

The  determination  of  the  refi'active 
index  of  a  substance  will  often  show  that 
it  belongs  to  one  class  pf  bodies,  such  as 
the  albumenoid,  and  not  to  another,  and 
enables  proper  deductions  to  be  drawn 
of  the  real  as  opposed  to  the  apparent 
size  of  cavities,  such  as  those  in  the  inte- 
rior of  starch  grains.  If  an  object  ex- 
hibits double  refraction  it  cannot  be 
fluid,  and  the  examination  of  muscular 
^bre  by  polarized  light  will  determine 
whether  it  is  at  rest  or  in  the  state  i^f 
<5ontraction. 
A  paper  by  Mr.  Lowne,  just  read  be- 


fore the  Koyal  Society,  on  the  "  Eyes  of 
Insects,"  wul  furnish  another  instance  of 
the  assistance  the  naturalist  would  de- 
rive from  being  able  to  refer  to  an  estab- 
lished theory  of  microscopical  observa- 
tion, an  important  part  of  the  conclu- 
sions come  to  in  the  paper  turning  upon 
the  results  of  experiments  on  the  effects 
manifested  by  the  transmission  of  light 
longitudinally  through  glass  tubes  and 
threads.* 

Our  friends  the  histologists  have  ar- 
rived, as  some  of  them  conceive,  at  the 
limit  of  the  resolution  of  structure;  and 
my  senior  colleague,  who  is  ready  to 
seize  with  such  avidity  on  any  process 
that  seems  to  indicate  the  possibility  of 
further  knowledge  on  histological  sub- 
jects, would,  I  am  sure,  rejoice  if  he 
could  be  guaranteed  the  power  of  de- 
termining more  of  the  ultimate  struc- 
ture, say  of  a  muscular  fibre,  than  he  is 
now  able  to  do. 

I  believe  that  guarantee  might  be 
given  if  the  work  I  am  advocating  were 
undertaken,  and  that  it  would  be  found 
in  the  result  that  the  histologist  best 
grounded  in  such  work  was  the  best  au- 
thority in  the  determination  of  struc- 
ture,"}" and  many  at  present  obscure  prob- 
lems would  be  in  a  fair  way  of  solution. 

♦Since  printed  in  *  Proc.  Roy.  See.,'  vol.  xxvii. 
261. 

fSince  this  paper  was  written,  I  have  seen  the 
lecture  on  "  Microecopes  "  (in  Vol.  I  of  the  *  Sci- 
ence Lectures  at  South  Kenslnifton ').  by  Mr. 
Sorby.  F.  R.  S.,  the  late  President  of  this  society, 
in  which  he  points  out  (p.  203)  that"  much  may 
be  learnt  by  the  study  of  mineral  structures, 
since  in  .the  case  of  crystals  and  of  solid  por- 
tions of  glass  and  other  analogous  objects  we 
know  what  their  character  is,  whereas  in  the 
case  of  minute  organic  structures  we  have 
rather  to  infer  what  is  their  structure  from 
what  we  see;  therefore,  in  forming  some  gene- 
ral idea  of  illumination,  I  think  we  may  Team 
a  great  deal  by  studyin^ar  what  we  see  in  small 
crystals  and  in  inorganic  bodies  of  pretty  well 
known  form."  And  again  (p.  207).  dealing  witli 
the  effect  of  a  particular  kind  of  illumination  on 
mineml  structures,  he  says  that  It  "  would  be 
equally  applicable  m  the  case  of  rods  and  min- 
ute fibres,  and  such  kinds  of  structures  as  are 
commonly  met  with  In  organic  bodies."  And 
(p.  209).  Such  general  conclusions  are  more 
simple  and  obvious  in  the  case  of  mineral  struc- 
tures, but  are  by  no  means  confined  to  them, 
....  and  I  cannot  but  think  that  much  r^ 
mains  to  be  learned  even  in  the  case  of  more 
purely  organic  structures.'* 
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It  would  be  no  leas  a  "practical" 
benefit  if  we  were  able  in  future  to  avoid 
some  of  the  mistakes  of  recent  years. 
Amongst  these  may  be  mentioned  the 
yiews  held  up  to  the  present  day,  that 
the  resolution  of  lined  objects  depends 
upon  the  shadow  cast  in  consequence  of 
the  obliquity  of  the  light  Mr.  Stephen- 
son has  reminded  me  of  the  derision  (in 
which  I  joined)  with  which  the  object- 
glass  of  Mr.  ToUes,  with  its  marked 
aperture  of  180  degrees,  wiis  received; 
and  yet  at  that  time  the  demonstration 
existed  that  the  effective  angular  aper- 
ture of  an  object-glass  may  readily  ex- 
ceed 180  degrees. 

Another  instance  may  be  found  in  that 
vexed  question  of  a  few  years  since,  the 
Aplanatic  searcher.  At  the  time  it  did 
not  seem  to  me  unreasonable  in  theory 
that  the  defects  of  aix  object-glass  might 
within  Hmits  be  neutrahzed  in  the  way 
proposed.  The  practical  reason  for  not 
accepting  the  invention  was  the  absence 
of  results  in  the  hands  of  any  one  but  its 
inventor;  but  no  one  was  able  to  ex- 
pound the  principles,  then  well  known 
elsewhere,  which  showed  that  its  theory 
was  imsound.  If  we  had  been  aware  of 
those  principles  we  should  have  been 
able  to  discuss  the  claims  of  the  inven- 
tion in  an  inteUigent  manner  and  with- 
out having  to  depend  solely  on  the  want 
of  resulta 

What  seems  to  me  to  make  the  sub- 
ject the  more  tempting  is,  that  it  is  virgin 
soil;  any  of  us  who  will  take  it  up  wiU 
not  find  it  has  been  occupied  before 
him,  and  the  society  in  receiving  the  re- 
sults will  not  be  in  close  competition  as 
they  are  now  with  other  societies, — ^in 
fact,  we  should  then  be  working  in  a 
field  of  our  own,  the  want  of  which  has 
been  so  often  bewailed  among  u& 

The  examination  of  diatom  valves  and 
Podura  scales  has  undoubtedly  been  the 
cause  of  many  improvements  in  object- 
glasses,  and  the  indiscriminate  abuse 
sometimes  showered  upon  the  observers 
is  to  a  great  extent  undeserved:  at  the 
same  time  it  is  certain  that  there  has 
been  much  misdirection  of  time  and 
energy  in  such  examinations,  so  far  as 
the  end  proposed  has  been  only  to  see 


I  with  one  glass  for  the  hundredth  time 
I  as  nearly  as  possible  what  has  been  seen 
,  a  hundred  tunes  before  by  a  hundred 
,  other  observer&  Such  examinations,  if 
properly  directed,  would  have  advanced 
I  the  knowledge  of  microscopical  phenom- 
ena in  e^enexal  many  years 

Of  the  two  creat  methods  of  scien- 
tific inquiry,  observation  and  expeii- 
ment  (or  as  they  have  been  otherwise 
termed,  ''passive  and  active  obserra- 
tion  *'),  we  nave,  I  think,  confined  our- 
selves too  much  to  the  first,  to  the  dis- 
regard of  the  second.  So  long  ago  as 
the  time  of  Fontana,  he  wrote,  "It  is 
easy  to  view  the  image  which  is  offered 
to  the  eye,  but  not  so  easy  to  form  a 
judgment  of  the  things  that  are  seen, 
as  an  extensive  knowledge  of  the  sub- 
ject.  great  patience,  aiuf  many  expeii- 
ments  will  be  found  necesBary  for  this 
puzpose,  for  there  are  many  circum- 
stances where  the  images  seen  maybe 
veiy  similar,  though  originating  from 
substances  totally  different,  and  it  is 
here  the  penetration  of  the  observer 
will  be  exercised  to  discover  the  differ- 
ence and  avoid  the  error." 

To  quote  Sir  John  Herschel  once 
more:  "It  has  been  found  invariably 
that  in  those  departments  of  physics 
where  the  phenomena  are  beyond  our 
control,  or  into  which  experimental  in- 
quiry from  other  causes  has  not  been 
carried,  the  progress  of  knowledge  has 
been  slow,  tmcertain,  and  in^^nlar; 
while  in  such  8«  'admit  of  experiment, 
and  in  which  mankind  have  agreed  to 
its  adoption,  it  has  been  rapid,  sure  and 
steady.  * 

In  microscopy  experiment  is,  of  course, 
more  difficult  of  application  than  it  is  in 
some  other  brancuies  of  science,  but 
there  is  still  ample  room  for  it;  many  in- 
stances will  readily  occur  to  you,  such  as 
those  of  the  late  Mr.  Richard  Beck  on 
the  Lepisma  scales,  Mr.  Slack's  silica 
films,  and  others,  which  have  now  and 
then  appeared  in  our  "  Proceedings." 

It  may  be  that  the  work  I  suggest 
has  already  been  in  great  pact  done;  if 

*  "  DiBQourse  on  the  Study  of  Nataral  Phfl* 
oeophy." 
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80,  it  has  not  been  recorded,  and  for  all 
useful  porposes  might  as  weU  not  have 
been  done.  It  may  also  be  that  it  is 
not  so  inexhaustible  as  I  suppose;  in 
that  case  there  is  the  kss  reason  for  not 
exhausting  it.  Whilst  I  do  not  hold  the 
view  whidi  some  people  in  this  comitry 
are  fond  of  pretending  to  hold,  that 
nothing  yalaable  is  to  be  found  at  home, 
and  that  everything  abroad  is  neces- 
sarily of  superior  merit,  we  may  at  least 
set  before  us,  as  a  goal  worthy  of  being 
reached,  the  attainment  of  a  position  in 
our  own  particnlar  branch  of  science  on 
a  level  (to  say  the  least)  with  that  of 
other  countries. 

I  know  that  those  amongst  you  who 
hold  my  views  are  comparatively  few  in 
number.  I  have,  however,  put  them 
forward  now,  so  that  what  it  is  we  ad- 
vocate may  be  understood,  and  others 
may  possibly  thereby  be  converted  to 
the  true  failli.  However  erroneous  or 
fanatical  those  views  may  be  considered, 
I  cannot  think  that  any  harm  can  result 
from  thus  stating  them. 

To  the  retort,  "Physician,  heal  thy- 
self,"  I  can  only  say  that  it  is  a  matter 
of  no  small  regret  to  me,  that  with 
every  inclination  to  lead  the  way,  an  in- 
superable barrier  should  be  presented 
by  the  exigencies  of  my  particular  avo- 
cation, which  not  only  reduce  to  small 
proportions  my  leisure  hours,  but  render 
it  necessary  that  those  hours  should  be 
mainly  employed  in  a  recuperative  pro- 
cess; one  evidence,  however,  that  I  can 
give  of  my  sincerity  is,  to  undertake  a 
matter  which  I  beheve  the  society  would 
be  doing  good  service  to  microscopy  if 
it  undertook  itself,  but  which  it  can 
hardly  be  expected  to  undertake  if  it 
does  not  believe  in  its  necessity,  and 
that  is  to  enable  English  microscopists  to 
read  in  Uieir  own  language  one  of  the  best 
modem  German  treatises — one  which 
(as  a  deceased  colleague  on  the  Council 
of  this  society  declared)  is  "a  mine 
whose  treasures  might  occupy  nmny 
workers  in  developing." 

Whilst  it  does  not  pretend  to  be  ex- 
haustive, it  will  at  least  serve  (to  put  it 
no  higher)  to  show  how  extensive  a 
field  a  complete  knowledge  of  the  sub- 


ject embraces,  and  until  we  are  able  to 
improve  upon  it,  it  wiil,  I  think,  worthily 
supply  the  want  which  just  twenty  years 
since  was  referred  to  in  an  article  in  the 
Quarterly  Journal  of  Microscotncal  Sci- 
ence:*— "The  period  has  not  yet  ar- 
rived when  all  those  who  employ  the 
microscope  methodically  as  a  means  of 
scientific  investigation  possess  an  intelli- 
gent comprehension  of  the  principles  on 
which  it  is  constioicted,  and  the  nature 
of  its  powers  as  an  optical  instrument. 
There  is  a  large  region  beyond  mere 
manipulation  into  wmch  few  apparently 
care  to  enter.  The  writers  of  our  intro- 
ductory treatises  leave  the  matter  pretty 
much  as  they  found  it.  Surely  the  time 
has  arrived  which  calls  for  more  than 
this;  when  an  optical  treatise  on  the  mi- 
croscope,  worthy  of  the  name,  is  not 
only  desited  by  the  few  but  required  for 
the  many." 

When  completed,  the  society  will  be 
better  able  to  judge  whether  I  have  ex- 
aggerated in  what  I  have  written.  I 
have  a  strong  conviction  that  the  con- 
clusion vnll  be  that  I  have  not,  and  I 
have  a  strong  hope  that  in  the  result  a 
new  departure  will  be  made  in  "  micro- 
scopy"  in  England. — Trans,  BoyalMicro^ 
scopical  Society. 


•  •  • 


Professor  Huxley  on  the  Lowest  Forms 

of  Life. 

AT  a  recent  meeting  of  the  Literary 
and  Philosophical  Society  of  Lin- 
coln, Prof.  Huxley  delivered  a  lecture  on 
the  lowest  forms  of  life,  of  which  the 
following  is  an  abstract: — In  introduc- 
ing his  subject  the  lecturer  'said  it  was 
one,  many  parts  of  which  were  exceed- 
ingly remote  from  ordinary  apprehen- 
sion, and  it  therefore  became  necessary 
that  he  should,  as  far  as  possible,  lead 
them  to  the  consideration  of  it  by  be- 
ginning with  something  which  was 
nearer  to  them,  and  something  which 
they  could,  if  they  were  so  minded,  study 
for  themselves,  and  judge  whether  the 
statements  he  had  to  make  to  them  were 


♦  "  On  the  Optical  Powers  of  the  Microscope, 
by  P.  G.  Bylands,  Vol.  VII,  p.  27, 
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<5orrect  or  otherwise.  He  had  to  address 
them  about  the  simplest  and  lowest 
forms  of  life,  and  it  so  happened  that 
there  were  some  exceedingly  familiar 
bodies  indeed  which  would  serve  them 
very  well  as  an  exemplification  of  those 
lowest  forms,  and  from  which  thej  might 
start  and  gradually  work  their  way  to 
those  which  were  remote  from  ordmary 
knowledge.  They  were  all  doubtless 
famihar  with  what  were  commonly  known 
as  moulds — ^those  troublesome  bodies, 
very  often  of  a  bluish  or  blackish  color, 
which  invaded  the  pantries  of  even  the 
best  housewives,  and  covered  all  sorts 
of  clothing,  more  especially  boots  and 
fihoes.  The  particular  kind  of  mould  he 
wished  to  speak  about  was  not,  how- 
ever, that  with  which  they  would  be 
most  familiar;  it  was  another  kind  of 
mould  which  was  distinguished  by  hav- 
ing a  whitish  color  speckled  over  with 
minute  dark  points,  and  which  was  known 
as  muGor;  and  it  was  with  some  brief 
statement  of  the  results  of  a  careful  study 
of  this  mucor  that  he  would  commence 
his  remarks  upon  the  structure  and  the 
aims  of  the  lowest  and  simplest  forms  of 
life.  They  found  a  series  of  threads 
standing  up  from  the  surface  of  the 
mould,  each  one  of  which  was  terminated 
by  a  globular  head,  as  ft  pu^  might  stand 
up  from  a  pincushion.  The  bottom  part 
ramified  in  the  material  from  which  the 
mould  was  growing,  and  branched  out 
into  a  number  of  fine  stems  If  they 
supposed  a  pin  in  a  cushion,  ending 
where  the  point  should  be  in  a  series 
of  branches,  that  would  give  them  a 
clear  notion  of  one  of  these  fungi  to 
which  the  Mucor  mucedo  belonged.  The 
whole  of  this  body  was  made  up  of 
a  sheath  of  the  same  sort  of  material  as 
that  which  constituted  ordinary  wood. 
The  case  was  filled  with  a  gelatinous 
substance,  the  technical  name  of  which 
was  protoplasm.  The  protoplasm  con- 
tained in  the  pin's  head  portion  of  the 
mucor  was  broken  up  into  a  great  num- 
ber of  portions,  so  tnat  the  whole  body 
was  a  land  of  case  filled  with  an  immense 
number  of  minute  particles.  Each  of 
these  bodies  had  a  diameter  of  about  the 
3,000th  part  of  an  inch,  and    in  the 


larger  heads  there  would,  perhaps,  be  a 
thousand  or  two.  Supposing  uiat  the 
plant  had  attained  its  full  development, 
the  wall  of  the  case  became  extremely 
brittle,  and  the  slightest  touch  broke  it, 
when  the  contents  separated  from  one 
another,  and  were  carried  about  bytlie 
smallest  gust  of  air,  and  each  particle 
contained  the  power  of  growing  into  a 
plant  like  that  from  which  it  started 
This  little  part  of  protoplasmic  mat- 
ter contained  within  itself  the  power,  un- 
der certain  conditions,  of  going  through 
comphcated  changes,  which  would  result 
in  its  conversion  into  such  a  plant  as  that 
from  which  it  started;  and  he  would  ank 
them  to  attend  to  the  precise  nature  of 
those  conditions,  because  unless  thej  did 
that  they  would  not  understand  the  part 
these  low  organisms  played  in  the  econ- 
omy of  nature.  Suppose  they  obtained 
a  Uttle  tartrate  of  ammonia,  placed  it  in  a 
vessel  of  water,  dissolved  it,  and  added 
to  it  a  little  of  those  phosphates  used 
for  manures,  they  would  have  a  pore 
mineral  water,  which  contained  within 
itself  not  any  one  of  the  <4iftTni^1  com- 
pounds that  were  found  in  the  organ- 
isms which  he  had  just  described  That 
was,  however,  competent  to  act  as  the 
soil  in  which  the  mucor  would  fionriah 
and  grow.  Now,  suppose  they  took  one 
of  these  very  minute  parts  of  protopbsni 
and  placed  it  in  this  water.  If  the 
weather  happened  to  be  pretty  warn, 
what  happened  was  most  extraordinarr. 
It  threw  out  a  prolongation  on  one  side. 
and  by-and-by  began  to  throw  off  one 
on  the  other  side,  and  afterward  one  in 
another  direction,  until  at  length  thej 
had  a  beautiful  star  which  might  be  a 
million  times  greater  than  the  spore  from 
which  it  started.  Yet  this  star  contained 
exactly  the  same  nitrogenous  composi- 
tion as  the  spore  itsell  Supposing  thej 
submitted  the  water  and  solution  to 
chemical  analysis,  they  would  find  that 
a  quantity  of  tartrate  of  ammonia  had 
disappeared,  and  that  this  was  exactlj 
counterbalanced  by  the  weight  of  the 
fungi  which  had  grovni.  The  marvellous 
structures  which  they  found  took  the 
materials  supplied  to  them,  and  built 
them  up  afresh,   unt  1  they  converted 
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them  into  BttbstanCes  similar  to  those 
of  which  the  largest  trees  were  formed. 
The  whole  of  the  operations  went  on  in 
the  dark  jast  as  well  as  in  the  light,  and 
they  appeared  to  be  entirely  dependent 
upon  conditions  of  temperature.     Hav- 
ing assumed  the  form  of  a  star,  by-and- 
bv  it  ceased  growing,  but  sent  up  a  verti- 
cal] stem  which  swelled  out  to  a  head, 
the  protoplasm  in  which  split   up  into 
minute  particles,  each  of  which  was  sur- 
roonded  with  a  thin  covering.     Each  of 
these  plants  did  not    take    more   than 
eighteen    hours   to    pass    through    the 
whole  of  this    process.     These   minute 
spores  were  carried  about  by  the  wind 
until,  in  a  very  short  time,  incalculablo 
millions   were    spread   about.     If   they 
grew  such    a  body  as  this  in  a  bottle, 
ia  a  similar  solution  to  that   which  he 
had  described,  with  a  little    sugar,  the 
mooldcame  to  the  top;  but  if  they  i^ook 
the  bottle   occasionally,    the    filaments 
which  made  up  the  star  broke  up  into 
rounded  portions,  which  gave  off  buds. 
By  this  means  they  mi^t    cause   the 
mucor  to  assume  the  form  of  yeast  or 
hsLTtn,  and    give  rise  to    fermentation. 
Tais  was  a  sort  of  by-product  of    the 
plant  that  gave  rise  to  it.     Another  pro- 
<»s8of  multiplication  was  this — ^when  the 
sapply  of  nutriment  became  scarce,  one 
of  the  stems  of  the  stars  grew  toward 
another,  and  the  protoplasmic  matter  be- 
came mixed  into  one  common  mass,  sur- 
rounded with  a  thick  coating,  and  a  pro- 
cess  of  conjugation  took    place.      The 
whole  of  this  organism    started  from  a 
minute  speck«  in  which  they  could  see 
nothing;  but  the  spore  whicii  possessed 
the  power  of  germinating  went  through 
a  cycle  of  definite  changes,  and  it  pos- 
sessed the  power  of  manufacturing  salts 
into  a  living  body.     In  addition  to  this 
constructive  power,  it  also  possessed  a 
destructive  power,  as,  under  certain  cir- 
cumstances,   the   yeast   form  broke  up 
the  substance  in  contact  with  it.     Prof. 
Huxley  then  spoke  of  the  diatoms.     He 
said  in  any  green  pool,  if  they  examined 
the  sediment,  they  would  be  perfectly 
certain   to  find  it  fuU  of  one  kind  or 
other  of  these  simple  organisms,  like  a 
pill-box  in  shape.    The  substance  of  the 


waU  answered  to  the  cell  wall  of  the 
fungi,  and  inside  it  was  protoplasmic 
matter,  and  in  that  again  there  was  a 
mucu&  It  also  underwent  a  process 
of  conjugation.  The  fungi  must  have 
either  animal  or  vegetable  substance  to 
Hve  upon;  but  a  diatom  needed  nothing 
but  carbonic  acid  gas,  and  water,  nitrate 
of  ammonia,  and  some  phosphate,  and 
out  of  these  rough  materials  it  had  the 
power  of  constructing  its  own  body. 
He  then  went  on  to  speak  of  the  heter- 
onuta,  and  in  regard  to  monads  said 
by  fission  the  body  was  spHt  down  the 
I  middle,  and  afterward  produced  two  mo- 
nads where  there  was  formerly  only  one. 
This  process  went  on  with  such  extreme 
rapidity  that  it  was  completed  in  four 
or  five  hours,  and  under  favorable  con- 
ditions it  was  perfectly  possible  that 
one  of  these  monads  might  in  a  few 
days  produce  many  successors.  Speak- 
ing of  the  protogenes,  he  described 
them  as  being  merely  a  structureless 
protoplasm.  They  were  microscopically 
structureless,  but  had  the  power  of  mov- 
ing, feeding,  and  digesting.  These  dif- 
ferent bodies,  minute  as  they  appeared  to 
be,  were  probably  the  most  important 
members  of  the  animal  and  vegetable 
world.  The  organii^ms  they  had  been 
referring  to  played  a  more  important 
part  in  the  economy  of  nature  than  all 
the  rest  of  the  animal  and  vegetable 
kingdom  put  together.  The  fungi  were 
the  greatest  destroyers  of  useless  mat- 
ter. Nature  did  her  best  to  get  rid  of  this 
matter.  Death  was  said  to  be  one  of  the 
causes  of  putrefaction,  but  this  was  not 
quite  true,  and  it  would  be  more  cor- 
rect to  say  that  life  was  the  cause  of 
putrefaction.  If  they  took  proper  pre- 
cautions to  keep  away  from  any  dead 
body  the  organisms  he  had  mentioned 
it  would  not  putrefy,  and  the  i^ole  cause 
of  that  most  disagreeable  change  called 
putrefaction  was  the  introduction  of  a 
particular  form  of  life  more  analogous 
to  the  fungi  than  anything  else,  known 
as  Bacteria.  It  was  only  lately  that 
they  had  known  much  about  them.  The 
Bacterium  termo  was  not  more  than  a 
30,000th  part  of  an  inch.  If  they  took 
a  small  portion  of  fluid  of  putrefying 
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matter  they  would  find  miUions  of  them 
in  every  drop,  darting  about  as  if  they 
were  fidiea  They  multiplied  with  enor- 
mous rapidity,  and  after  a  certain  period 
of  acbivity  passed  into  a  period  of  rest, 
and  afterward  the  protoplasmic  sub- 
stance broke  up,  and  each  i^re  gave 
rise  to  a  BaciUtia  svbtUis  agam.  ^eir 
rate  of  multiplication  was  so  excessively 
rapid  that  it  needed  only  one  of  these 
Bacilli  to  get  into  a  liquid,  and  in  the 
course  of  a  couple  of  days  the  whole 
of  that  liquid  would  be  visibly  turbid 
in  consequence  of  the  multiplioity  of  the 
bacteria  to  an  extent  which  no  arith- 
metic could  express.  The  importance 
of  these  bodies  was  that  they  exerted 
a  fermentative  influence*  and  they  did 
for  the  fluid  what  yeast  and  barm  did. 
It  was  this  fermentative  product  which 
gave  rise  to  putre&ction,  and  if  they 
took  such  precautions  as  would  keep 
out  the  badkeria  a  dead  body  would  re- 
main intact  for  an  indefinite  period.  It 
was  on  this  principle  that  meats  were 
preserved  for  an  mdefinite  period  by 
being  partlv  boiled  and  then  hermeti- 
cally sealed  in  tins  so  as  to  preclude 
the  air  getting  in.  If  they  considered 
what  would  happen  if  all  the  animals 
that  died  remamed  where  they  died 
until  the^  dried  up,  thev  would  see 
what  an  important  part  these  bacteria 
played,  and  if  tliey  could  all  be  gathered 
together  they  would  make  more  than 
all  the  rest  of  the  animal  and  vegetable 
kingdom.  But  they  had  a  great  signifi- 
cance which  it  was  important  they  should 
aU  understand.  In  France  there  was  an 
enormous  silk  industry,  but  it  some- 
times was  almost  amuhilated  through 
the  death  of  the  silk- worms,  and  that 
was  almost  always  indisputably  caused 
by  a  fungus.  A  disease  which  had  all 
the  characteristics  of  an  infectious  epi- 
demic resulted  in  consequence  of  the 
germs  of  the  fungi  being  introduced 
into  the  caterpillar,  and  each  one  infected 
became  a  source  of  infection,  which 
spread  in  the  same  way  as  infectious 
diseases  were  propagated.  There  was  a 
splenetic  fever  known  in  some  countries 
which  killed  many  cattle,  and  it  had 
been  made  out  that  it  was  caused  by 


these  bacteria^  If  they  inoculated  a 
healthy  animal  with  it,  tbey  at  once  bad 
the  symptoms  of  the  splenetic  fever.  A 
new  disease  had  been  investigated  ^hich 
was  veiy  fatal  to  pigs,  which  sometimes 
became  epidemic,  and  which  was  caused 
by  bacillus.  In  vaccine  lymph  and  small- 
pox there  were  small  minute  bodies,  acd 
it  was  f  oxmd  that  in  these  the  inf  action 
resided,  so  that  they  were  coming  to 
this  conclusiouy  that  the  whole  of  our 
great  epidemics  were  of  the  same  na- 
ture, and  if  that  were  correct  there 
could  be  few  forms  of  life  of  more  im- 
portance than  those  in  the  limits  of  the 
visible,  which  he  had  Been  deschbiDg. 
In  the  potato-disease,  when  it  mani- 
fested itself,  the  plant  became  blackened, 
and  there  were  cottony  filaments  on  tht 
leaves,  and  they  found,  if  followed,  that 
they  came  to  a  network,  which  was  de- 
vouring the  tissues  of  the  plant  AfUr 
the  fcmgus  had  spread  itself  throngli 
the  wh(Se  tuber  there  were  stems  sent 
out  with  the  spores,  but  they  did  not 
germinate  in  the  ordinary  manner.  The 
spore  had  tiie  power  of  locomotioD,  and 
it  went  on  until  it  got  some  distance, 
then  settled  down,  and  sent  out  a  process 
plundering  cell  after  cell  of  the  potato. 
This  was  multiplied,  and  the  diaease 
spread  over  a  whole  field  or  distiict 
The  cause  of  the  disease  was  at  first 
involved  in  obscurity,  bat  it  was  after- 
ward found  to  be  active  spores,  wbich 
got  into  the  body  of  the  animal  or 
plant  and  interfeored  with  its  life.-— i^n«?- 
linh  Mechanic, 


On  the  Queen  Bee,  with  Especial  Refer- 
ence to  the  Fertilization  of  Her  Eggs. 

BY  JOHN  HnKTER. 

Bead  before  the  Quekett  Microscopical  CIuK 

Oct  25,  1878. 

THE  life  histoiy,  functions,  and  attii* 
bates  of  the  Hive  Bee,  have  for 
more  than  two  thousand  years  engaged 
the  attention  of  Naturahsts  and  other 
men  of  science.  Apiarian  students  ha^^ 
numbered  in  their  ranks  men  whose 
pre-eminent  learning  have  left  their 
names  as  landmarks  to  posteritji  ^^ 
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who  will  never  be  forgotten  while  his- 
tory exists.  Among  the  ancient  philoso- 
phers who  have  studied  and  writen  upon 
the  bee,  I  maj  mention  Yirgil,  who  de- 
voted the  whole  of  his  Fourth  Georgic 
to  the  subject;  Cicero,  Pliny,  Aristoma- 
chas,  PhiHscus,  Columella  and  Celsus; 
and  within  the  present  century  we  have 
the  great  naturahst,  Swammerdam,  the 
mathematician  Maraldi,  Reaumur,  the 
inventor  of  the  thermometer  which  bears 
his  name,  my  illustrious  namesake,  John 
Hanter,  the  anatomist,  and  Huber,  of 
Genoa,  whose  total  blindness  did  not 
prevent  his  giving  to  the  world  many 
facts  in  the  bee's  hfe  history  which  were 
before  unexpected.  Without  approach- 
ing nearer  to  our  own  time,  the  above 
array  of  brilliant  names  as  examples  will 
sufficiently  excuse  any  amount  of  atten- 
tion we  lesser  lights  may  give  to  an  in- 
sect so  smaQ,  but  yet  of  great  and  in- 
creasing service  to  mankind. 

When  so  many  learned  men  have  been 
before  us,  it  may  be  assumed  that  the 
subject  is  well  worn,  but  the  fact  is,  that, 
from  the  imperfect  means  of  observa- 
tion enjoyed  until  lately,  mainly  by  the 
misconstruction  of  hives,  facts  have  been 
so  mixed  up  with  surmises  and  wrong 
deductions  drawn,  that  it  became  a  diffi- 
cult task  to  separate  the  true  from  the 
false.  A  colony  of  bees  consists  of  workers 
vhich  may  number  fifty  thousand  or 
more,  in  summer  a  few  himdred  drones, 
and  OTie  queen,  who  is  the  onlv  individual 
in  all  this  vast  assembly  capaole  of  prop- 
agating the  species.  At  the  present 
time,  the  month  of  October,  we  may 
safely  assume  that  under  normal  circum- 
stances the  queen  in  any  hive  is  the 
mother  of  every  other  bee  there.  The 
drones  are  males,  and  what  I  have  just 
said,  will,  of  course,  have  informed  you 
that  the  queen  is  the  female;  and  the 
question  naturally  arises,  what  are  the 
workers?  They  used  to  be  styled  neuters, 
hut  they  are  not  so,  they  also,  as  well  as 
the  queen,  are  females,  differing  in  the 
fact  that  their  sexual  organs  are  not 
fully  developed.  Drones,  workers,  and 
queens,  of  course,  are  all  bred  primarily 
from  eggs,  and  those  gentlemen  who 
have  made  no  special  acquaintance  with 


bee  history,  will  perhaps  feel  surprised 
when  I  say  that  the  eggs  which  pro* 
duced  the  queen  and  the  workers  were, 
when  deposited  by  the  mother  bee, 
identically  of  the  same  kind,  and  either 
could  at  the  will  of  the  bees,  who  may 
even  be  influenced  by  the  will  of  the  bee 
master,  by  skilfully  directing  them,  as 
his  agents,  be  made  to  give  birth  to 
either  queens  or  workers — nay,  I  will 
even  go  further,  and  sav,  that  I  believe 
it  possible  that  the  skilml  experimental- 
ists could  so  direct  that  some  selected 
GggSy  which,  left  to  themselves,  would 
give  eventual  birth  to  drones,  should  be 
made  to  produce  drones,  workers,  or 
queens  at  wilL  To  elucidate  this  prob- 
lem, I  must  beg  your  attention  while  I 
trace  the  history  of  a  bee,  not  only  from 
the  deposition  of  the  egg,  but  from  the 
growth  of  the  latter  in  the  ovaiy  of  the 
mother,  and  it  will  also  involve  an  ex- 
planation of  the  theoiy  of  Parthen- 
ogenesis. 

On  dissection  of  a  queen,  we  find 
within  her  abdomen  a  pair  of  ovaries,  as 
on  the  diagram  to  which  I  direct  your 
attention,  as  also  to  the  preparation  of 
these  organs  under  the  microscope.  We 
see  each  ovaiy  consists  of  a  great  num- 
ber of  tubes,  containing  eggs  in  various 
stages  of  development,  and  all  these 
tubes  lead  to  a  right  or  left  duct  which 
again  unites  into  one  main  channel  down 
^mich  the  eggs  pass;  at  the  side  of  this 
latter  duct  we  find  a  little  globular  sac 
opening  into  the  oviduct;  this  sac  is 
called  the  spermatheca,  and  is  filled, 
when  the  queen  has  had  copulation  with 
the  male,  with  the  usual  whitish  seminal 
fluid,  containing  countless  thousands  of 
spermatozoa  in  full  activity.  I  have  here 
an  impregnated  queen,  from  which  I  will 
show  yon  it  is  easy  to  dissect  out  the 
spermatheca,  and  verify  its  contents 
to  be  as  I  state.  Seeing  these  active 
bodies  all  wriggling  and  twisting  like  so 
many  eels,  it  is  hard  to  believe  they  are 
not  animalcules,  as  was  long  thought. 
To  return  to  the  eggs:  when  arrived  at 
maturity  they  glide  down  the  oviduct 
from  either  ovary,  and  on  passing  the 
opening  of  the  spermatheca,  receive  one 
or  more  8pennatozoa»  which,  penetrating 
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the  egg's  substance,  causes  the  birth  of 
a  worker  larva;  but  it  may  so  happen 
that  the  egg  ii^  its  passage,  does^^, 
either  from  volition,  or  inability  of  the 
queen,  receive  impregnation,  in  this  case 
it  does  not  perish  or  addle,  but  gives 
birth  to  a  drone  larva,  and  it  has  been 
conclusively  proved  that  the  act  of  fer- 
tilization or  not  determines  the  sex  of 
the  future  bee.  The  egg  being  fertilized 
and  deposited,  it  hatches  in  about  three 
days,  and  the  young  larva  receives  the 
careful  attention  of  the  worker  bees, 
who  feed  it  with  appropriate  food,  and 
in  due  time  it  passes  to  the  pupa  state, 
on  the  twenty-first  day  becoming  a 
worker  bee,  but  the  same  egg  that  pro- 
duced the  worker  in  twenty- one  days 
could,  had  the  bees  been  so  minded, 
have  been  bred  up  to  a  queen  in  six- 
teen days.  The  bees  only  rear  queens 
when  necessity  calls  for  them,  either 
from  loss  of  thefr  old  monarch  or  appre- 
hended swarming.  If  I  remove  the 
queen  from  a  hive,  the  first  of  these  con- 
tingencies occurs,  and  after  a  period  of 
a  few  hours'  commotion,  the  bees  select 
certain  of  the  workers  eggs,  or  even 
young  larva,  two  or  three  days  old,  the 
cell  is  enlarged  to  five  or  six  times  its 
capacity,  a  superabundance  of  totally 
different  food  supplied,  and  the  result  is 
that,  in  five  less  days  than  would  have 
been  required  for  a  worker,  a  queen  is 
hatched.  The  marvel  is  inexplicable, 
how  a  mere  change  and  greater  abun- 
dance of  food  and  more  roomy  lodging, 
should  so  transform  the  internal  and 
external  organs  of  any  living  creature. 
The  case  is  without  a  parallel  in  all  the 
animal  creation — ^it  is  not  a  mere  super- 
ficial change  that  has  been  effected,  but 
one  that  penetrates  far  below  form  and 
structure,  to  the  very  fountain  of  hfe  it- 
self. It  is  a  transformation  alike  of 
function,  of  structure,  and  of  instinct 
On  the  birth  of  the  queen,  her  wings 
are  limp,  and  hairs  clotted  with  moist- 
ure, but  she  is  in  full  activity,  the  work- 
ers assist  in  her  release  from  the  wax- 
cell  in  which  her  transformation  takes 
place,  but  they  pay  very  httle  or  no 
attention  to  her  so  long  as  she  remains  a 
virgin. 


The  impregnation  of  the  queen  bee 
was  long  an  enigma  to  naturalists;  some 
have  denied  that  any  intercourse  ysiih. 
the  male  was  necessary  for  the  fecuncbr 
tion  of  the  eggn.     Some  supposed  that 
the  effluvia  arising  from  the  males  within 
the  hive  was  sufficient  for  this  purpose. 
Maraldi  thought  the  eggs  were  fecun- 
dated by  the  drones  after  they  were  de- 
posited, in  the  same  way  that  the  spawn 
of  fishes  is  fecundated;  but,   from  oar 
extended  means  of  observation,  we  are 
no  longer  in  any  doubt  as  to  the  mrtdm 
operandi.      From  three  to  seven  dajs^ 
i^^r  birth,  the  queen  issues  from  the 
hive,   on  nuptial  thoughts  intent,  and 
after  circling  a   few  times  round  her 
home,   apparently  taking  its  bearings, 
she  fiies  away  into  space;  if  her  trip  be 
fortunate,  and  she  meets  a  drone,  thej 
fall  together  to  the  ground,  where  sejtt- 
ration  quickly  takes  place,  at  once  ffUai 
to  the  drone,  who  parts  with  his  sexnal 
organs,  which  remain  attached  to  the 
queen  on  her  arrival  home;  these  qnickly 
snriTel   up,   and  are    removed   bv  tlie 
workers.      In    the    act  of   coition  the 
spermatheoa  of  the   queen  is  injectcil 
with  seminal  fluid,  and,  wonderftil  ti» 
relate,  this  small  vessel  whose  external 
measurement  is  but  1-32  of  an  inch,  cou 
tains  sufficient  material  to  fertilize  all 
the  eggs  which  the  queen  may  lay  in  her 
whole  life    (for  she  mates  but  once), 
although  she  may  live  four  or  five  years 
and  deposit  during  this  time  more  than 
a  million  eggs.  Dzierzon,  a  highly  scien- 
tific German  bee-master,   says,  "Most 
queens  in   spacious  hives  at  a  favorable 
season,  lay  60,000  eggs  in  a  month,  and 
a  specially  fertile  queen  in  four  years, 
which  she  on  an  average  lives,  lavs  over 
1,000,000  eggs."    On    this  authority  I 
make  this  statement,  and  I  do  not  think 
it  is  an  exaggeration.     Beferring  back  to 
my  text  that  **  the  act  of  fertilization  [oi 
the  ^gs]  or  not — determines  the  sex  of 
the  future  bee,"  you  may  naturally  afik 
how  I  prove  this  statement,  or  that  the 
unfertilized  eggs  will  hatch  at  all    Pro- 
fessor  Ton    Siebold  made  many  mo^ 
skilful  microscopical  dissections  of  eggs, 
and  he  affirms  that  among  fifty  two  eggs 
taken  from  worker  cells  examined  by 
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him,  with  the  greatest  care  and  con- 
scientiousness,  thirty-four  famished  a 
positive  restilt,  namely,  the  existence  of 
seminal  filaments,  in  which  movements 
oonldeven  be  detected  in  three  eggs, 
and  among  twenty-seven  eggs  from 
drone  cells  examined  with  the  same  care 
and  by  the  same  method,  he  did  not 
find  one  single  seminal  filament  in  any 
egg,  either  internally  or  externally.  A 
phenomenon  sometimes  occurs  in  a  bee- 
bive  of  a  queen  laying  ^ggs  that  pro- 
duce males  only;  this  for  ages  had  puz- 
zled philosophers,  without  any  satisfac- 
tory solution,  but  if  you  will  bear  in 
mind  what  I  have  said,  and  admit  it  as 
fact,  the  solution  is  easy.  The  theory  of 
Parthenogenesis  (or  virgin  breeding) 
which  Dzierzon  promulgated  in  1845,  is 
said  to  have  explained  i£is  phenomenon 
of  the  beehive  as  perfectly  as  the  Coper- 
nican  hypothesis  the  phenomena  of  the 
heavens.  The  principal  points  to  bear 
in  mind  are — ^that  the  queen  to  be  able 
to  breed  workers  must  be  fertilized  by 
the  drone,  and  that  the  union  takes 
place  only  in  the  air — ^that  drone  eggs 
do  not  require  fecundation,  but  that  the 
co-operation  of  the  drone  is  absolutely 
necessary  when  worker  bees  are  to  be 
produced — ^that  in  mating  the  ovaries 
are  not  fecundated,  but  the  seminal  re- 
ceptacle (the  spermatheca),  and  that  the 
supply  of  semen  thus  received  is  suffi- 
cient for  her  whole  life-time.  We  prove 
these  hypotheses  as  follows: — Eggs  laid 
in  drone  cells  never  produce  aught  but 
drones-a  queen  born  with  her  wings 
imperfect,  rendering  her  imable  to  fly,  or 
one  bom  after  drones  are  all  dead  (gener- 
ally by  August),  and  consequently  unable 
to  mate,  lays  eggs  indiscriminately  in 
both  drone  and  worker  cells,  but  all  alike 
produce  drone&  The  verification  of  this 
is  very  easy,  we  have  but  to  deprive  a 
stock  of  its  queen  in  the  autumn,  and 
provided  there  are  eggs  in  the  hive, 
jonng  queens  are  sure  to  be  reared,  and 
as  surely  they  will  become  drone  breed- 
ers; the  experiment  has  been  so  many 
times  repeated  that  the  &ct  is  now  in- 
contestable. That  a  queen  mates  out 
once  in  her  life,  the  introduction  of  the 
Ligurianbee  into  England  enables  us 


to  prove.    This  variety  has  the  reputa- 
tion of  being  abetter  one  than  our  own: 
native  bee — and  it  is  a  common  practice 
to  import    annually  from  Italy  fertile 
queens,  which,  by  a  little  skilful  manage- 
ment, are  made  to  take  the  places  of  Uie 
rightful  sovereigns  in  our  English  hives 
The  Ligurian  bee  is  gaily  stnped  with 
yellow  bands,  and  we  quickly  find  the 
original  black  bees  are  dying  out,  and 
replaced    by    the    easily    distinguished 
Italians,  and  while  this  naturalizea  queen 
Uves,  the  bees  of  her  hive  are  thorough- 
bred ItaHana     I  will  presently  dissect 
out,   and  display  the  contents*  of   the 
spermatheca  of  a  fertile  queen,  which 
win    exhibit    many    thousands    of    the 
spermatozoa,    witn    their  characteristie 
contorted  movements.     I  will  then  per- 
form the  same  operation  on  a  virgin 
queen,  when  we  shall  find  the  contents, 
of  the  spermatheca  a  Hmpid  fluid  only, 
not  a  trace  of  the  spermatic  filamentis. 
My  namesake,  the  great  surgeon,    at- 
tempted to  fertihze  drone  eggs  by  arti- 
ficial impregnation  from  the  ^ermatheca 
of  a  queen — he  &.iled  with  the  bee,  but 
succeeded  with  the  silkworm  moth.     Dr. 
Donoff  is  stated  to  have  been  more  suc- 
cessful, and  I  see  no  reason  why  the  ex- 
periment should  at  al^  times  fail     Cases 
sometimes  occur,  when  a  hive  is  queen- 
less,  that  one  or  more  workers  will  de- 
velop the  power  of    ovipositing;   it  is 
reasonable  to  suppose  from  their  diminu- 
tive size  and  general  non-perfection  of 
their  organs,  uiat  the  functions  of  the 
drone  had  not  been  performed;  certain 
it  is  that  eggs  of  a  rortile  worker  pro- 
duce drones  only,  and  in  one  solitary 
case,  where  such  a  worker  came  into  mv 
hands  for  dissection,  although  I  found, 
ovaries  and  eggs,  I  could  discover  no 
spermatheca.     It  has  been  a  common 
subject  for  authors  to  dilate  upon  the 
respect  and  reverence  bees  pay  to  their 
queen,  and  the  valor  with  which  they 
defend  her.     This,  although  very  pretty, 
I  am  sorry  to  say,  is  all  fable.   The  bees* 
attention  to  the  queen  is  solely  in  inter- 
ested motives,  that  is  care  for  the  eggs. 
A  virgin    queen  receives  no  attention 
whatever,  no  defense  is  ever  offered  for 
the  queen.    I  never  hesitate  to  pick  up 
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a  queen  from  the  midst  of  her  subjects, 
to  which  the  bees  pay  no  heed,  and  in 
cases  where  an  eruption  of  strange 
workers  takes  place  in  ^e  hive,  the  right- 
ful inhabitants  will  suffer  their  queen  to, 
be  seized  and  ill-treated  b^  the  intruders 
without  resentment  A  queen  is  pos- 
sessed of  a  sting,  but  1  have  never 
known  her  to  use  it  as  a  weapon,  except 
in  combat  with  another  queen — but  it  is 
probably  used  to  direct  her  ovipositor 
when  in  use. — Journal  Quekett  Micro- 
scopical Club, 


were  led  to  the  conclusion  Ihat  only 
those  carbon  compounds  served  as  food 
for  bacteria  which  contained  "carbon 
atoms  not  united  with  two  of  their  affin- 
ities to  oxygen." — Der  Natutforscher, 


•  •  • 


Itutriment  of  Bacteria. 

MESSRS.  DXJPONT  and  Hoogewerff; 
of  Rotterdam,  have  investigated 
the  chemical  constitution  of  the  materials 
that  nourish  bacteria.  Test  tubes,  like 
those  used  by  Gohn,  were  filled  with  20 
ccuL  of  the  nutrient  fluid,  and  two 
drops  of  bacterium  fluid,  made  with  de- 
composing beans  or  peas,  were  added; 
the  tubes  having  been  first  deprived  of 
any  atmospheric  dust  by  hot  water.  Care 
was  taken  that  the  distilled  water  em- 
ployed contained  no  oiganism&  Fol- 
lowing Mayer,  they  prepared  a  normal 
nutrient  flmd  with  1  per  cent,  acetate  of 
ammonia,  0.5  per  cent  phosphate  of  pot- 
ash, 0.6  per  cent  sulphate  of  magnesia, 
and  0.5  per  cent  phosphate  of  lima  As 
Mayer  stated,  they  found  the  most  im- 
portant ingredient  to  be  phosphate  of 
potash,  and  that  the  magnesian  sulphate 
might  be  omitted  without  hindering  the 
bacterium  development  The  following 
carbon  compounds  were  tried  in  lieu  of 
acetate  of  ammonia  in  the  nutritive  fluid. 
1  per  cent  of  carbonate  of  ammonia  gave 
no  development;  1  per  cent  of  urea,  and 
the  same  of  ethyl-urea  no  development; 
1  per  cent  formiate  of  ammonia,  no  bac- 
teria, but  some  mycelium;  1  per  cent 
formiate  of  potash  and  the  same  of  am- 
monia, bacteria  development;  1  per  cent 
oxalate  of  ammonia,  no  development;  1 
per  cent  neutral  acetate  of  ammonia,  de- 
velopment; 1  per  cent  of  the  acid  acetate, 
no  development;  1  per  cent  acetamid, 
development;  the  same  with  1  per  cent 
of  glycocoU;  no  development  with  1  per 
4cent  of  sulphate  of  anihn.    The  authors 


Sub-Stage  for  Oblique  Light 

TN  our  February  number  we  described 
very  briefly  a  universal  si.b-stage  for 
obHque  light  The  simplicity  of  the  con- 
trivance has  attracted  some  attention, 
and  at  the  request  of  several  of  our 
readers,  we  give  an  engraving  and  a 
more  complete  description  of  this  simple 
but  efficient  little  device. 

The  engraving  shows  the  under  side 
of  the  stage  when  in  use.  The  flat  plate 
is  held  in  place  by  a  ring  or  tube  whid 
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projects  upward  from  it,  and  which  fits 
into  the  ordinary  ring  or  tube  which  re- 
ceives the  polarizer,  paraboloid,  etc 
The  object  is  held  against  the  under  side 
of  this  subHstage  by  means  of  two  light 
spring  dips,  and  it  is  easy  to  see  that 
rays  of  the  highest  degree  of  obliqni^ 
may  be  brought  to  bear  on  it 

Where  the  stage  of  the  microscope  is 
very  thin,  and  consists  merely  of  a  plate 
of  brass,  glass  or  vulcanite,  with  plane 
sides,  this  contrivance  is  unnecessazr,  but 
with  microscopes  having  thick  rotating 
stages,  and  a  sub-stage  zing  projecting 
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Home  distanoe  below  the  tmder  Bide  of 
the  stage,  for  receivmg  illumiiiatmg 
cesBories,  it  ia  is  impoaaiblo  to  fipplj  the 
.slide  to  Uie  under  aide  of  the  stage  and 
bold  it  steadily  in  position.  The  con- 
triraaoe  just  described  then  becomes  of 
great  value. 

Another  important  f  eatore  of  this  cnib- 
stage  mnst  not  be  overlooked.  If  the 
spring  chpa  be  made  very  light,  this  ar- 
rangement serves  as  a  safety  stage,  and 
the  most  delicate  slides  may  be  osed  even 
by  bunglers,  'without  danger  of  having 
the  slide  or  cover  fractured.  The  value 
of  this  to  those  who  exhibit  valuable 
slides  under  high  powers,  such  as  Moller's 
Probe-Platte,  under  high-angle  objec- 
tires,  will  be  readily  appreicated.  At  a 
recent  meeting  of  a  prominent  society,  a 
member  who  good-naturedly  undertook 
to  exhibit  the  Probe-Platte  under  a 
1-lOth,  had  his  slide  cmshed  by  a  little 
awkwardness  or  nervousness  on  the  part 
of  one  of  his  fellow  members.  The 
of  this  sub-stage  would  have  prevented 
such  an  accident 


Rotating  Clips  lor  Cheap  Microscopes. 

^HE  rotating  stage,  when  well  made, 
is  acknowledged  to  be  a  most  im- 
portant and  useful  addition  to  any  micro- 
scope. It  has  this  objection,  however, 
that  when  well  made  it  is  expensive,  and 
when  badly  made  it  is  worthless.  More- 
over, it  adds  considerably  to  the  thick- 
ness of  the  stage,  thus  interfering  with 
the  use  of  very  obUque  light. 

A  writer  in  the  February  number  of 
this  journal  proposes  to  obviate  these 
difficulties  by  the  use  of  a  circular  clip; 
ia  the  new  microscope  of  Mr.  Geoi^e 
Wale,  the  same  end  is  accomplished  by 
means  of  a  rotating  clip,  of  which  we 
give  a  cut.  In  this  form  the  stage  is 
cu-cular  but  immovable;  near  the  outer 


edge  of  the  stage,  both  on  the  upper 
and  the  under  sides,  are  two  narrow  cir- 
cular grooves,  in  which  shde  two  pins 
attached  to  a  bar  which  hes  beneath  the 
stage  (as  shown  in  the  cut),  and  which 
carries  the  dips.  To  the  middle  of  this 
bar  is  attached  a  spring  which  keeps  the 
frame  of  the  chps  in  place  on  the  stage. 

This  arrangement  not  only  allows  the 
chps  to  rotate  round  the  stage,  and  thus 
permits  the  object  to  be  placed  in  any 
direction  as  regards  the  light,  but  it  en- 
ables the   microscopist  to  remove  the 
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dips  instantly  from  the  stage,  and  thus 
leave  a  door  space  for  work  when  the 
microscope  is  used  in  a  vertical  position. 
The  dips  may  also  be  placed  on  the 
under  side  of  the  stage,  so  as  to  hold  the 
slide  from  beneath.  In  this  way  light 
of  the  utmost  degree  of  obliquity  may 
be  used,  as  the  stage  then  virtually  has 
oo  thickness  whatever. 


—  Dr.  Mieville  ot  Kyon,  in  Switzer- 
land, Ifltdy  read  before  the  Vaudois  So- 
ciety of  Medicine  an  interesting  paper 
on  the  efTects  of  re-vaccination  as  prac- 
ticed by  him  during  a  recent  outbreak 
of  small-pox. 
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Adyertisemsnts— ao  oonts  per  lino. 
All  Communications  Bhould  be  addressed  to 
THE  AMERICAN  JOURNAL  OF  MICROSCOPY, 
P.  O.  Box  2863.  176  Broadway.  New  York. 


We  can  no  longer  supply  complete  sets  of  Vol- 
umes I  and  II  in  sheets.  We  have  on  hand  a  few 
complete  copies  of  Vols.  I  and  II.  handsomely 
bound  in  cloth,  with  eilt  title,  price  $1.06  each. 
Also  a  few  conies  of  Vol.  III.  with  full  margins, 
bound  in  cloth,  for  $i.so  each. 

As  we  desire  to  place  a  conwlete  set  of  the  Jour- 
nal at  the  disposal  of  our  subscribers  at  a  moder- 
ate rate,  we  offer  Vols.  I,  II.  and  III.  bound,  and 
the  numbers  for  1879,  as  Issued,  for  |i.oo  net. 

Those  who  wish  to  have  their  numbers  bound, 
can  do  so  for  36  cents  per  volume.  Mailing  12 
cents  additional. 

FoBBioN  BuBscBiBBBs.— 8ubecriber8  in  Oreat 
Britain  and  the  Continent  of  Euroiie  will  be  sup- 
plied at  the  rate  of  $1.20.  or  6  shillinffs  sterling  i)er 
year,  postage  paid.  Vols.  I  and  II.  bound,  will  be 
sent  for  6  snillings  each,  postpaid.  Vol.  III.  post- 
paid, for  7  shilling.  Vols.  I.  II  and  III.  bound,  and 
the  numbers  for  1879.  as  issued  for  £1.  BritiBh  post- 
age stamps  received  at  full  value  for  subscriptioas 
and  books  in  sums  of  12  shillings  or  less. 

The  followinfiT  gentlemen  have  kindly  consented 
to  act  as  agents  for  this  Journal,  and  are  author- 
ized to  receive  subscriptions  and  advertisements: 

Chab.  Stoddeb.  181  Devonshire  Street,  Boston. 
S.  K  Casbino.  Natunillsts'  Agency,  Salem.  Mass. 
J.  G.  Langouth.  48  Mfulison  St.,  Chicago.  III. 
Jas.  W.  Queen  «  Co..  924  Chestnut  St.,  Phila.,  Pa. 
W.  H.  Wai-Msley.  921  Chestnut  St^.  Phila..  Pa. 
Fred.  Waones,  41  West  Fifth  St.,  Cincinnati.  Ohio. 
Wm.  M.  Rebasz,  Rochester,  N.  Y. 


The  Jonnud  m  aa  Adynrturiiig  Xedlnm. 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  as  follows:  **I  have  received 
several  letters  of  inquiry,  and  it  will  please  you  to 
know  that  thou«:h  I  have  had  advert isoment-s  in 
other  journals  also,  every  letter  of  inquiry  refers 
to  the  Amebican  Journal  of  MicRoscopr.  This 
certainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  '*We 
have  advertised  in  woveral  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  tut?(ither." 


Post-Office  Box  2,852. 

"C^OR  many  yeaxs  the  nnmber  of  our 
^  Post-Office  Box  has  been  4,875.  Re- 
cently, however,  aU  numbers  above  4,500 
have  been  closed,  and  we  have  besn  as- 
signed to  Box  2,852.  Our  correspondents 
will  please  make  a  note  of  this  change. 


RemovaL 

IT^OR  many  years  our  quarters  at  176 
"^  Broadway  have  been  too  small  lor 
our  business,  and  we  have  been  in  many 
respects  subjected  to  great  inconTeni- 
ence  thereby.  The  difficulty  and  annoy- 
ance of  moving  at  a  busy  season  of  the 
year,  have  hitherto  prevented  us  from 
making  a  change,  but  at  last  we  find 
ourselves  compelled  to  secure  more 
room  and  additional  facilities.  We  haie 
therefore  leased  very  large  and  com- 
modious premises  at  No.  14  Dey  street 
about  one  block  from  our  old  stand  Our 
office  and  reception  rooms  will  be  situ- 
ated on  the  second  floor  (the  one  imme- 
diately over  the  store),  and  we  propose 
to  have  them  fitted  up  in  very  attractive 
style. 

Please  remember  the  change  of  ad- 
dress after  the  first  of  May. 


The  American  Society  of  Microscopists. 

rpHE  meeting  at  Buffalo  next  Angost 
promises  to  be  a  very  large  and 
influential  gathering.  The  meeting  oc- 
curs some  days  before  that  of  the  Amer- 
ican Association  for  the  Advancement  of 
Science,  so  that  members  will  have 
ample  time  to  go  from  Buffiilo  to  Sara- 
toga, where  the  meeting  of  the  A.  A.  A  S. 
is  held. 

Those  members  of  the  A.  A.  A.  S.  who 
attended  the  meeting  of  that  body  in 
1876,  well  know  what  a  liberal  and 
waim-hearted  people  the  inhabitants  of 
the  city  of  Buffalo  are,  and  as  the  Mi- 
croscopical Society  of  that  city  is  one  of 
the  oldest  and  largest  in  the  country,  the 
members  of  the  American  Society  of 
Microscopists  may  rest  aasnred  that 
nothing  will  be  left  undone  that  can 
contribute  to  their  pleasure  and  con- 
venience. 
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Bhsrmes  of  Science— Wise  and  Otherwise: 
Containinif  Poems  by  0.  W.  floimes.  Bret  Harte, 
R  W.  Raymond.  J.  W.  MeQ.  Ranklne.  and 
others.  New .  xork:  Industrial  Publication 
Company. 

In  addition  to  Beveral  familiar  pieces  by  well- 
known  authora.  such  as  the  "De  Sauty "  of 
Holmes,  the  "PUooene  Skull,"  and  the  "Society 
upon  the  Stanislaus."  by  Bret  Harte.  this  little 
Tolume  contains  a  large  number  of  fugitive 
pieces  which  seem  never  to  have  found  a  place 
except  in  the  padres  of  some  periodical.  Some  of 
these  are  very  good— as  witness  the  new  version 
of  "I'd  be  a  Butterfly."  and  the  "Tail  of  Long 
Ago."  by  some  unknown  author. 

The  book  cannot  fail  to  afford  a  good  deal  of 
amusement  Scientific  men  will  appreciate  it  for 
the  burlesque  which  it  gives   of   many  points 

in  science,  and  others  will  relish  it  for  its  fun 

alone. 


Section  Outtinff.  A  Practical  Guide  to  the 
Preparation  and  Mounting  of  Sections  for  the 
Microscope ;  Special  Prominence  bein^r  igiven  to 
the  Subject  or  Animal  Sections.  By  Sylvester 
lilarsh.  Reprinted  from  the  London  edition. 
With  Illustrations.  l2mo..  cloth,  gilt  title.  Price 
75  cents.  New  York:  Xndustriai  Publication 
Company. 

The  majority  of  the  most  important  objects 
studied  by  the  microscopist,  demand  for  their 
thorough  examination  that  they  be  reduced  to 
thin  sections.  The  ordinary  works  on  the  micro- 
scope are  somewhat  meagre  on  this  special 
branch  of  laboratory  work,  and  Dr.  Marsh  has 
done  good  service  by  giving  simple  and  yet  very 
complete  directions  for  all  the  operations  con- 
nected with  section  cutting.  To  the  American 
edition  has  been  added  notes  equal  in  amount  of 
matter  to  quite  half  the  original  work.  These 
not  only  explain  such  English  terms  as  Bafigoon 
oil,  etc.,  but  give  a  very  complete  and  fully  illus- 
trated article  on  the  selection  and  keeping  in 
order  of  section  knives. 


The  Amateur's  Handbook  of  Practical  In- 
formation fortho  Workshop  and  the  Labor- 
atory. Second  Edition:  Greatly  Enlar<?ed. 
Price  15  cents.  New  York:  Industrial  Publica- 
tion Ck)mpany. 

It  is  but  a  short  time  since  we  noticed  the  first 
edition  of  this  work,  and  the  rapidity  with  which 
that  edition  has  been  exhausted  is  very  good  evi- 
dence of  the  value  of  the  book,  as  well  as  of  the 
need  for  such  a  manual.  The  present  edition 
has  been  greatly  enlarged,  so  that  it  now  contains 
the  cream  of  the  practical  recipes  found  in  the 
larger  books  and  cyclopaedias.  Owin«r  to  the 
large  circulation  which  it  has  attained,  the  pu^ 
Ushers  are  enabled  to  give  a  good  deal  for  the 
money. 


(Eimtf^pnimtt. 


The  Bdltcwr  of  the  AMmBintii  JoumuIi  ot  Mio»otootT 
does  net  hold  h****iw'^  reeponslblofor  (qptnioneorfMie 
■teted  by  correapondents.  In  this  department  we  ee- 
eord  the  widest  liberty  eoniistent  with  proper  ooertesy  » 

On  Aniline  Oolored  Shellac  Varnish. 

Ed,  Am,  Jour.  Microacopy — Haying  oooasion 
lately  to  meant  a  large  number  of  animal  sec- 
tions  in  glycerine,  after  the  oovers  had  been 
placed  in  position,  they  were  cemented  in  place 
with  theaBsietanoe  of  the  turn-table,  by  meant 
of  a  Tarnish  composed  of  ahellao  dissolyed  ir 
strong  alcohol,  to  which  was  added  enough 
aniline  to  color  it  nicely.  The  slides  presented 
a  handsome  appearance  after  the  Tarnish  was 
dry,  but  after  standing  for  a  week  the  glycer- 
ine absorbed  some  of  the  aniline  from  the  Tar- 
nish and  every  specimen  was  spoiled  in  conse- 
quence. Those  specimens  that  were  finished 
with  zinc  white  in  place  of  the  shellac  cement, 
are  still  in  excellent  condition,  and  will  proba- 
bly remain  so.  I  relate  these  iiMsts  in  order 
to  warn  beginners  not  to  use  Tarnishes 
containing  aniline  colors  in  cementing  the 
covers  in  place.  The  proper  place  to  use 
them  is  only  in  finishing,  after  the  coTcring 
glass  is  secure.  H.  Y.  H 

Apra  7, 1879. 


Parasites  of  the  Entomostraca. 

M,  Am.  Jour,  Microsoopy. — I  recently  saw  a 
drawing  of  an  encysted  parasite  lodged  in  the 
*'  abdominal  segment  of  a  cyclops  '*  taken  from 
the  croton  water  of  New  York  City. 

The  observer  did  not  prosecute  his  examina- 
tion to  then  discover  the  species,  and  I  am 
now  interested  to  trace  if  possible  the  nature 
of  the  parasite. 

The  drawing  was  made  by  a  Mr.  Charles 
F.  Gissler,  in  1871,  and  published  by  him  at 
the  time. 

Daring  the  following  months  of  the  year  I 
intend  to  make  examination  of  the  entomo- 
straca of  our  croton  supply,  and  I  would  thank 
any  of  your  readers,  who  observe  any  such 
encysted  parasites,  so  placed,  to  favor  me  with 
specimens,  which  will  be  duly  acknowledged 
in  any  fdture  publication  of  results. 

In  any  case  this  is  a  study  that  may  be  taken 
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up  with  profit  by  those  who  haYotime  to  prose- 
onte  it,  and  considerable  progress  has  of  late 
been  made  in  ibis  direction  by  European  ob- 
servers. The.  fact  that  mosqoitoes  carry  in 
their  probosces  the  mnch  dreaded  fllaria  of 
Eastern  climes,  has  been  discoTcred  in  India, 
and  confirmed  in  Australia  (or  vice  uerM»  for 
there  is  some  dispute  as  to  priorit^^),  is  a  Uci 
of  vital  interest^  and  ahoold  give  impetoa  to 
those  who  study  larval  forms  of  aquatic  life. 

Again  we  know  that  the  origin  of  most  inter- 
nal human  parasites  is  traced  to  water*  passing 
through  stages  of  development  and  adventures 
by  land  and  water,  which  excite  the  wonder  of 
those  who  trace  their  complicated  history. 
The  **  THddna  spiraiia  "  has  never  yet  been  ob- 
served in  water,  but  it  appears  probable,  if  we 
reason  by  analogy,  that  its  origin  may  there  be 
traced. 

I  merely  mention  these  fbcts  to  show,  that 
the  field  I  propose  is  worthy  the  attention  of 
all  microsoopists,  and  to  those  who  hsTc  not 
already  undertaken  a  special  study,  I  suggest 
it  as  one,  which  with  a  little  co-operation,  may 
bear  practical  results.  Johk  Michzls. 


Finiahi&er  Slidea. 

XcL  Am,  Jour,  Microaeopy^l  would  like  to 
suggest  to  my  fellow  beginners  in  the  art  of 
mounting  objects,  the  use  of  an  ordinary  gray 
paper  "stump,"  about  1-4  inch  in  diameter, 
for  removing  superfluous  balsam  from  the  edge 
of  the  coTcr,  after  it  has  been  roughly  cleaned 
away  by  a  knife-blade  or  other  means.  The 
point  is  to  be  dipped  into  a  vial  of  turpentine, 
alcohol  or  benaole,  and  the  stump  is  then  held 
in  the  fingers  and  used  like  a  pencil,  and  is  very 
efficient  The  slide  is  then  finished  with  a 
damp  rag.  A.  L.  Woodwabd. 

Si/racuae,  April  9,  1879. 


Benxtee  »Bd  BeMol— .Theie  twonsmes  are 
often  confounded  with  each  other.  The  first  is 
usually  applied  to  the  product  from  petroleum, 
and  the  second  to  that  from  coal  tar.  They  difliBr 
coniiderably  in  their  properties,  and  as  benzol  is 
extensively  used  in  microscopy,  etc.,  disappoint- 
ment has  frequently  been  occasioned  to  those 
who  have  used  benzine  instead.  Hager  remarks 
that  petroleum  benzine,  on  diisolving  iodine,  as- 
sumes a  rasjpberry  red  color,  whUe  coal-tar  ben- 
sine  beoomei  violet.  Aiphaltum  is  soluble  in  coal- 
tar  benzine  and  iBSoluble^in  petroleum  benzine. 


Bubscribers  who  have  a  surplus  of  interesting  mi* 
oroscopio  material,  or  objects  in  any  department  U 
natural  sdence^  which  ttiey  wish  to  ex<diange,  maj 
announce  it.  without  cbaige,  in  this  column.  The 
following  rules  must  be  observed:  1.  The  privflege 
of  announcing  an  exchange  is  confined  to  sqd- 
■oribers.  2.  Bxosahocs  only  will  be  admitted. 
Sales  and  purchases  for  cash  must  be  relegated 
to  the  advertising  department.  8.  Eadi  exehaose 
will  be  limited  to  three  lines,  and  must  be  legibtj 
written  on  a  seosrate  slip  of  paper  (not  embodied 
in  a  letter).   Be  carsftal  about  the  address. 

^VnU  exchsnge  fbr  weU-monnted  objects,  human 
teeth  sections  from  any  part  of  tooth  desired. 
H.  A.  Xoyer,  Kendslhrille,  Ind. 

Slides  of  pine  pollen,  so-called  sulpher  shower 
which  fell  in  eastern  Pennsylvania,  ICarch  17. 
Diatoms,  vegetable  stainings,  etc»  In  exchange. 
0.  Henry  Kain,  624  Oooper  street,  Oamden,  N.  I. 

Wanted,  a  good  stage  micrometer,  in  exohanire 
for  fine  diatoms  snd  other  desiiabls  mateiiaL  H. 
A.  Booth,  Longmeadow,  Kass. 

Wanted,  an  ar hromatic  condenser  and  fitting, 
or  Wenham*s  parabolic  rcfiector,  in  exchange  for 
books  on  medicine,  or  state  what  is  wanted,  u.  T. 
H.,  P.  0.  Box  47,  uoeymans,  Albany  Co.,  M.  Y. 

Slides  of  Nummilitic  Hmestone  from  Pyramid; 
foraminiferous  limeetone,  India;  deep  sea  dredg- 
ings,  various  parts;  Sertularia.  Histological  or 
pathological  specimens  preforred.  Pr.  Ohss.  L. 
Swasey,  Kew  Bedfoid,  Mass. 

I  have  for  exchange  a  Kinne  self-centering  tuir- 
table  with  circular  table.  Clark  M.  EUiott,  Au- 
burn, N.  T. 

Stained  vegetable  tissue,  and  polarisoope  objecti* 
to  exchange  for  any  other  mourned  objects.  A.  P. 
Brown,  P.  O.  Box  15,  Oamden,  N.  J. 

•  Diatoms,  Isthmia  enervls,  Oampylodiscns  olj- 
pens,  both  pure;  best  Jutland  cement-^tein,  etc 
wanted,  good  recent  Pacific  coast  material.  Oor- 
respondence  invited.  W.  M.  Paterson,  Loftoa, 
Snglani. 

Exquisite  wild  sreds,  showing  points  of  funflr 
likeness,  mounted  or  unmounted,  tor  exdiange. 
Bev.  J.  T.  Brown*  11,  Lyons,  N.  T. 

Skin  of  shark,  bryazoa,  diatoms  tram  Oape  Ood« 
and  other  marine  mountings,  for  good  mounted  ob- 
jects; lists  exchanged.    Bev.  J.  B.  King,  Ohatham, 

Ferns,  mounted  or  unmounted^  for  Northern 
species  of  same.  lists  of  those  on  hand  and  those 
wanted  sent  on  application.  Maj.  B.  H.  Wild  berger, 
Kentucky  Military  Institute, Farmdale,  Ky. 

Oocoa  BcBhm  concert  flute,  made  by  Badger,  of 
Kew  York,  with  pure  silver  keys,  cost  $100,  in  ex- 
change for  microscope,  stand  and  objectives.  J.  H. 
Baymond,  76  State  street,  Brooklyn,  N.  T. 

'  Qood  pocket  magnifier,  1  lens,  1|  inch  diameter, 
oval,  hard  rubber  case,  in  exchange  for  good  stsge 
micrometer,  roled  into  lOOrhs  and  lOOOthsof  an 
inch.  Address  F.  N.  T.,  Box  248,  Qreenport,  Suf- 
folk County,  N.  Y. 

For  exchange,  well  prepared  herbarium  speci- 
mens from  the  flora  in  the  vicinity  of  Okiicago. 
Address  llason  Bross,  560  Dearborn  Avenue,  (mi- 
cago. 

Diabantlte,  a  newly  discovered  mineral,  and 
dher  specimens,  in  exchange  for  Kpod  cabfaiet 
specimens  from  other  locslities.  A.  H.  Ed^,  Box 
636,  New  Britain,  Oonn. 
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Surirella  Craticula,  an  Abnormal  form 
of  Navicula  Cuspidata. 


BY    J.     D.    COX. 


OME  months  ago  I 
received  a  very  in- 
torestiug  slide  of  di- 
atoms from  Dr.  W. 
H.Titus,  of  Shaw- 
ano, Wis.  Among 
the  more  numerous 
of  the  species  was 
the  Navicula  cuspi- 
data, whose  beauti- 
ful and  dehcately 
striated  frustules 
were  freely  scattered  over  the  field.  My 
attention,  however,  was  attracted  most 
strongly  to  some  valves,  a  dozen  or  more 
in  number,  identical  in  shape  with  the  N. 
cuiqtidata,  but  with  the  well  marked  and 
peculiarly  arranged  canalicvXi  which  at 
once  indicated  that  they  belonged  to  the 
supposed  specieH  Surirella  craticuJa  (Sm.) 
There  were  the  same  broad  and  clear 
central  space,  and  the  rather  irregidar 
canaliculi  covering  the  rest  of  the  shell, 
some  wider,  others  narrower,  not  quite 
symmetrical   on  the  two  sides  of   the 


valve,  and  not  quite  uniform  in  the  angle 
at  which  they  approach  the  median  line. 
The  characteristics  are  very  perfectly 
given  in  Tuflfen  West's  excellent  engrav- 
ing in  Smith's  "  Synopsis  of  the  British 
Diatomacese."  On  comparison,  it  would 
be  impossible  to  doubt  the  identity  of 
the  forma 

Circumstances  had  recently  attracted 
my  attention  to  the  variation  of  struc- 
ture in  the  valves,  or  in  the  plates  into 
which  the  valves  of  diatoms  are  some- 
times divisible,  and  to  the  danger  of  an 
erroneous  mnltipHcation  of  species,  es- 
pecially in  the  earUer  history  of  the  in- 
vestigation of  the  fascinating  variety  of 
forms  the  Diatomaceee  revealed  to  the 
microscopisi  Among  those  whose  frus- 
tules could  be  thus  split  up,  the  Masto- 
gloia,  Rhabdonema  and  Grammatophara 
were  early  known.  Then  came  the 
Arachnoidiscus,  whose  shell  was  shown 
to  have  two  plates,  by  Mr.  ShadboU,  in 
England,  and  Mr.  Stodder,  in  this  coun- 
try. The  Algoa  Bay  guano  from  Africa 
gave  us  the  Climacos^henia  with  its  lad- 
der-like plate,  often  found  quite  separ- 
ated from  its  long  and  striated  counter- 
part. Still  more  recently  M.  Paid  Petit, 
in  a  paper  translated  by  Mr.  Kitton,  and 
pubhshed  in  last  November's  number  of 
the  Journal  of  the  Boyal  Microscopical 
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Societyy  deBcribed  and  figured  the  differ- 
ing stracture  of  the  plates,  making  up 
the  composite  valves  of  a  Cocconeus  and 
a  Campyloneis. 

With  these,  among  other  examples  in 
mind,  proving  how  varied  may  be  the 
appearance  of  valves  or  laminse  of  valves 
from  the  same  frustule,  both  in  normal 
and  in  abnormal  forms,  I  was  prepared 
to  accept  the  conclusion  that  a  similar 
condition  of  things  exists  in  regard  to 
the  Navic.  cuspidata  and  the  so-called 
SurireUa  craticula,  when  I  found  them 
in  such  suggestive  juxtaposition.  Not 
only  were  they  distributed  in  the  same 
gathering,  but  they  were  found  lying 
side  by  side,  the  shells  being  of  such 
identical  length  and  form  as  to  lead  one 
very  persuasively  to  believe  that  they 
were  parts  of  one  diatom,  separated 
only  in  the  mounting.  The  fact  tiiat  the 
Navicula  varied  considerably  in  length, 
ranging  from  a  little  under  four  thou- 
sandths of  an  inch,  to  a  little  over  five 
thousandths,  made  an  additional  link  in 
the  evidenc<j  when  it  was  found  that  in 
most  cases  the  shell  of  the  Navicula 
lying  doaest  to  the  SurireUa  so  exactly 
matched  it  in  size  and  shape.  The 
probability  thus  raised  was,  however, 
only  enough  to  make  a  systematic  exam- 
ination of  all  the  craticular  (gridiron 
shaped)  valves  an  interesting  task.  By 
the  aid  of  a  low  power,  they  were  noted 
and  located  with  the  Maltwood  finder, 
and  then  carefully  examined  fteriatim 
with  a  Powell  &  Lealand  new  formula 
immersion  eighth.  They  were  all  found 
to  be  striated,  the  strite  of  the  same 
fineness  with  the  N.  cuHpidatay  but  fol- 
lowing the  lines  of  the  locidi  or  canaliculi, 
so  as  to  be  in  most  if  not  nil  cases 
slightly  divergent,  those  of  the  Naviculw 
being  uniformly  and  regularly  trans- 
verse. 


Two  specimens  were  foimd  in  which 
the  plates  were  plainly  in  tntu,  super- 
posed as  parts  of  one  frustule.  In  the 
firat  of  these  the  false  SurireUa  was  up- 
permost, clearly  defined  and  resolved  in 
all  its  parts,  but  by  focussing  through 
and  below  it,  an  appreciable  distance, 
the  Navicula  valve  was  almost  equally 
well  displayed,  a  perfect  mate  of  the 
former,  exactly  coinciding  in  length, 
breadth  and  form. 

This  seemed  conclusive,  but  the  other 
specimen  clinched  the  matter.  It  was  a 
finely  formed  frustule,  lying  a  little 
tilted  in  the  field,  so  that  the  swelling 
curves  of  the  upper  and  lower  valves 
could  be  seen  in  the  thickness  of  the 
frubtule,  the  shells  not  having  been  separ- 
ated in  the  cleaning  in  acids,  and  the 
hoop  still  holding  them  together.  In 
this  case  the  diatom  plainly  consisted  of 
not  less  than  three  valves,  and  possibly 
four — the  upi>er  and  lower  being  Nari'- 
ula  cuapidata^  and  the  middle  the  faLse 
SurireUa  craticula.  Each  in  its  turn 
could  be  brought  into  the  focus  of  the 
glass,  and  all  its  distinguishing  marks 
beautifully  brought  out.  A  little  pres- 
sure on  the  cover  glass  showed  that  the 
balsam  of  the  mounting  was  not  fully 
hardened,  and  by  continuing  the  pres- 
sure judiciously  the  valves  of  the  frus- 
tule were  made  to  separate,  so  that  the 
lower  one  floated  out  from  under  the 
false  SurireUa  plate,  and  the  dissection 
of  the  diatom  was  thus  complete,  as  well 
as  the  demonstration  that  the  craticula 
plate,  whether  called  a  tSurireUa  or  by 
any  other  name,  is  properly  only  an  oc- 
casionally occurring  extra  plate  in  the 
Navicidxi  cuapidata,  whose  well  known 
forms  crowded  the  broad  field  of  the 
well-filled  slide.  Fig.  1  illustrates  the 
appearance  of  the  last  described  frus- 
tule as  the  separation  of  the  valves  took 
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place.  Fig.  2  ia  a  copj  of  the  engraTiog 
of  Nackvla  cwjridaia  in  Smith's  "Synop- 
iOB,"  and  is  inserted  to  give  means  of  a 
satisfactory  comparison  of  forms. 

Corroboration  for  this  view  of  the 
origin  of  Surirella  craticula,  is  found 
the  fact  that  the  various  localities  and 
deposits  in  which  this  form  has  been 
discovered,  are  almost  uniformly  those 
in  which  Naincuia  cuspidata  is  also 
ported.  For  instance,  two  of  the  three 
places  where  Mr.  Smith,  in  his  "  Synop- 
sis," sa^  the  S.  craticula  is  found,  are 


Fig.  1. 

also  those  which  he  gives  as  localities  of 
the  N.  cuspidata,  viz.,  "  Bramley  Spring, 
near  Guildford,  Mr.  CBpron,"  and 
"Lough  Moume  deposit"  In  the  Quar- 
tfrlif  Journal  of  Microsfopicol  Science 
(Vol,  VIII),  in  a  report  on  the  diatom- 
acece  of  the  neighborhood  of  Liverpool, 
by  Mr.  Comber,  both  the  K  cuap.  and 
Sur.  rratic.  are  said  to  be  found  in  Bid- 
ston  Marsh,  and  both  are  reported  by 
Mr.  Geo.  Norman  as  found  in  the  Horn- 
sea peat  deposit,  in  his  list  of  the  dia- 


tomacese  of  the  neighborhood  of  Hull,  in 
the  same  volume. 

The  occurrence  of  only  a  small  per- 
centage of  the  craticular  platee  among 
numerous  fnistules  of  the  Navicula,  is 
very  strong  evidence  to  warrant  the  con- 
clusion that  they  Eire  abnormal  forms, 
and  not  such  as  to  warrant  their  assign- 
ment to  a  separate  species.  As  early  as 
1861,  Dr.  G.  "W.  WaUich  spoke  of  them 
as  a  monstrosity,  though  he  made  no 
suggestion  as  to  the  origin  or  relation  of 
the  form,  and  the  Enghsh  microscopists 
seem  geaeially  to  have  adhered  to  Mr. 


Ffs.  1. 

Smith's  classification  in  the  "  Synopsis," 
already  referred  to. 
The  hiatoty  of  the  discussion  would 
!  very  incomplete,  however,  without 
reference  to  the  part  taken  in  it  by  Dr. 
Greville,  of  England,  and  Herr  Grunow, 
for  which  I  am  indebted  to  Prot  H.  L 
Smith. 

In  Dr.  Greville's  report  on  diatoms 

from  the  South  Pacitic,  he  names  a  genus 

Slwlodesittis,  to  include  forms  in  which  a 

navicular  and  a  craticular  pUte  are  found 

the    same    frustule,    aasoming,    of 
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course,  that  the  two  are  normally  com- 
bined, and  are  not  abortions  or  acci- 
dents. Later,  Gmnow,  in  his  report  of 
the  Novara  expedition,  classified  several 
of  the  craticular  forms,  including  Suri- 
rella  cratieuia  under  a  genus  which  he 
called  Craticvla,  the  Sur.  erotic,  of  Smith 
being  named  Graticida  Ehrenbergii. 

In  arranging  his  "  Conspectus  of  the 
DiatomaceeB,"  published  in  the  Lens, 
Prol  H.  L.  Smith,  recognizing  the  fact 
of  the  craticulate  plate  being  an  extra 
one  accompanying  navicular  valves,  and 
finding  Greville's  the  earliest  named 
genus  for  such  forms,  and  assuming,  of 
course,  that  they  were  normal,  adopted 
Greville's  genus  Stictodemnis  as  describ- 
ing it,  and  has  arranged  some  new  species 
under  the  generic  name. 

In  an  article  on  new  Honduras  dia- 
toms, in  Vol.  XVm  of  the  London 
Monthly  Microscopical  Journal,  translated 
by  Mr.  Kitton  from  the  German  of 
Grunow,  the  genus  Climaconds  is  said 
to  be  also  probably  an  "abnormal  or 
craticular  state  of  Navicula  Scopvlorum, 
Breb,**  and  Grunow  further  expresses 
the  opinion  that  his  Craiicida  Ehren- 
bergii {Sur,  erotic,  of  W.  Smith)  is  an 
abnormal  form  of  Navicula  cuspidata, 
and  Mr.  Kitton  adds  the  note  that,  us 
between  the  names  SticlodeHmis  of  Gre- 
ville,  and  Climaconeis  of  Grunow,  the 
latter,  if  either,  should  be  retained,  as  it 
had  priority  in  time,  being  first  pub- 
lished In  this,  however,  Mr.  Kitton 
overlooks  the  fact  that  there  is  no  evi- 
dence that  Grunow  named  his  genus 
Climaconeis  to  include  forms  with  both 
navicular  and  craticulate  plates.  On 
the  contrary,  his  later  formation  of  the 
genus  GraJticidn  to  receive  them,  proves 
that  he  did  not  include  such  in  the  for- 
mer genus.  But  as  Greville's  Sficto- 
desmis    undeniably  preceded  Grunow's 


Craticulay  Prof.  H.  L.  Smith  onlvfol- 
lowed  the  established  rule  in  adoptlBg 
Greville's  name  for  the  genus  in  his 
"  Conspectus." 

In  the  paper  on  the  Honduras  dia- 
toms referred  to,  Grunow  does  not  give 
the  evidence  on  which  he  bases  his  con- 
clusion that  the  craticulate  forms  are  ab- 
normal, and  I  had  not  noticed  the  re- 
mark at  tlie  time  tl\e  observations  ^ere 
made  which  are  the  subject  of  this  arti- 
cle. While,  therefore,  I  cannot  claim 
originality  in  the  conclusion  reached,  the 
evidence  itself  loses  nothing  of  its  im- 
portance as  bearing  directly  on  the 
question  whether  all  writers  hitherto 
have  not  recognized  new  genera  made 
out  of  forms  which  are  only  occasional 
varieties,  and  not  normal  growths  hav- 
ing the  power  of  propagating  themselTes 
in  continuing  generations  If  this  be 
true  in  regard  to  SurireUa  (yraiicula,  it  l<; 
of  little  consequence  whether  the  name 
given  by  W.  Smith,  Greville  or  Grunow 
be  preferred,  for  all  must  be  abandoned. 
The  discussion  of  the  literature  of  the 
subject,  therefore,  is  only  pertinent  as 
establishing  part  of  the  "  truth  of  his- 
tory "  in  respect  to  an  interesting  sub- 
ject 


A  Few  Notes  on  Part  III  Diatoms,  ed- 
ited by  Cleve  and  Moller,  Nos.  109- 
168.    By  H.  L.  Smitli,  Hon.  F.  R.  M.S. 

r  SHALL  make  these  notes  very  brief, 
and  only  with  a  view  of  adding,  if 
possible,  to  the  real  value  of  this  excel- 
lent series  of  slides,  which  have  passed 
under  the  revision  of  the  well  known 
authority,  M.  Grunow.  To  a  certain  ex- 
tent the  miscellaneous  diaracter  of  the 
shdes  (for  few  are  what  one  would  call 
pure  gatherings),  will  make  them  more 
valuable  to  those  who  desire  to  obtain  as 
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mail  J  species  as  possible  in  the  smallest 
compass,  or,  where  limited  means  forbid 
them  to  indulge  liberally  in  picked  out 
6pecimen&  And  yet,  there  are  disad- 
Tantages;  the  enumeration  of  some  fif- 
teen species,  as  in  many  of  iJiese  slides, 
to  over  one  hundred  and  seventy,  as  in 
No&  155,  156,  will  but  confuse  a  student, 
who,  with  but  a  very  Umited  library,  will 
be  utterly  unable  to  determine  which 
are  the  diatoms  named,  and  indeed  it 
would  puzzle  even  an  expert  to  find  some 
of  them.  In  this  view,  the  collection  is 
more  valuable  to  the  advanced  student, 
and  to  one  who  has  collected  the  litera- 
ture, scattered  throughout  numerous  jour- 
nals, and  in  various  languages,  much  of 
which  is  utterly  inaccessible  to  the  ordi- 
nary student  I  do  not  make  these  re- 
marks as  in  any  way  depreciating  the  value 
of  this  series  of  sUdes;  to  one  familiar  with 
the  subject,  they  are,  after  the  examina- 
tion by  so  competent  an  authority  as 
Herr  Grunow,  simply  invaluable;  for  the 
poor  student's  sake,  however,  and  in 
new  of  the  notorious  want  of  a  good 
treatise  on  the  diatoms,  one  could  wish 
that  some  means  had  been  adopted  to 
register,  or  mark  the  new  species,  or  the 
rarer  ones,  but  this  could  not  be  done 
without  increasing  the  price. 

No.  114  Coscinodiscua  radiatus.  I 
cannot  admit  that  the  Coscinodiscus  on 
this  slide  is  C,  radiatus,  which  is  an  ex- 
ceedingly common  form  in  all  soundings 
from  equatorial  regions.  The  figure  of 
this  species,  in  the  "  Synopsis  of  British 
Katomacefie,"  is  good  enough,  better  than 
Kutzing's;  it  has  a  narrow  but  not  stri- 
ated marginal  rim,  whereas  all  the  speci- 
mens in  the  slide  No.  114,  unless  they 
Jiave  been  injured,  have  a  pretty  wide 
*^ated  border,  and  the  species,  it 
**«em8  to  me,  is  clearly  (7.  marginattus,  E., 
^vhich  i»  also  abundant  in  soundings. 


particularly  off  the  N.  W.  coast  of  North 
America,  and  it  is  not  uncommon  in  the 
Califomian  and  Peruvian  fossil  deposits. 
No.  115.  Adinocyclus  Rdfsii,  W.  S. 
var.,  Yarrensis,  Grun.  This  is  scarcely  a 
variety  of  the  beautiful  A.  Raifsii,  which 
not  only  has  a  very- different  aspect  and 
color,  but  is  furnished  with  a  distinct 
intra-marginaL  pseudo-nodule.  True^  the 
latter  may  not  be  worth  considering  as 
of  specific  value,  and  if  so,  by  all  means 
let  us  cease  giving  a  new  name  to  every 
little  Navicula  e.  g.  which  may  chance  to 
vary  somewhat  in  outline  from  anything 
we  have  before  seen.  At  present,  how- 
ever, while  the  presence  or  absence  of 
the  nodule  is  of  no  generic  value,  it  is 
admitted  as  a  good  species  character. 
The  Yarra  Yarra  Actinocyclus,  is  the 
Co8cinodi8CU8  fuscus  of  Norman,  and, 
as  it  appears  to  me,  sufficiently  distinct 
from  A.  Italfm,  which  has  a  very  bril- 
liant look  compared  with  this  dark 
Australian  specimen,  which  well  merits 
its  specific  name,  and  should  be  termed 

A,/U8CU8. 

No.  116.  Biddvlvhia  EdwardmL  I 
suppose  this  diatom  may,  for  the  present, 
be  considered  a  distinct  species.  There 
is  little  doubt,  however,  it  is  a  hirsute 
variety  of  B.  Boperiuna,  Grev.,  quite 
analagous  to  a  similar  variety  of  Melomra 
Borrerii,  lately  found  by  Castracane. 

No.  124  NUzschia  palea,  var.  Curta. 
This  is  doubtfully,  N.  palea  of  K.,  it  is 
very  like  his  Synedra  fusidium  =  Nitz- 
i<chia,  of  which  I  have  si)ecimens  from 
Dr.  Arnott. 

No.  125.  Thallaititiothrix  JongiHsima, 
CI.  et  Grun.  This  is  a  very  remarkable 
diatom,  and  the  gathering  is  quite  pure. 
It  is  allied  to  Synedra,  but  entirely  dif- 
ferent; it  is  more  or  less  sigmoid,  and 
the  chief  peculiarity  is  a  distinct  serrated 
or  notched  margin.     The  whole  appear^ 


102 


THE  AMERICAN 


ance  is  not  unlike  the  horns  of  a  large 
ChffitoceroB. 

No.  137.  Bj  mistake,  a  slide  of  NUz- 
schia  perpuMUaf  from  Bohuslan,  Sweden, 
lias  been  labeled  with  this  number  as 
Amphora  pedvcidus,  K. ;  it  is  the  same  as 
No.  362  of  my  own  "  Species  TypiccB." 
The  Amphora  pedieulus  will  be  given  in 
the  next  issue  of  Cleve  and  MoUer. 

No.  143.  Navieula  fwdformis,  v.  Ostre- 
aria,  Grun.  It  is  impossible  to  believe 
that  this  is  the  diatom  figured  by  M. 
Grunow  in  his  paper  on  Honduras  dia- 
toms, and  in  which  he  shows  a  small 
central  nodule,  for  nothing  of  the  sort  is 
found  in  the  present  specimen,  nor  in- 
deed should  be,  seeing  that  it  is  only 
Didtoma  hyalinum.  "W.  Smith's  figure  of 
the  valve  of  this  species  shows  it  some- 
what broader  than  are  the  valves  in  this 
slide,  there  are  numerous  specimens  in 
f.  V.  cohering,  and  showing  plainly  that 
the  diatom  is  B.  hyalinum  and  not  a 
Navicula,  Many  years  ago  I  received 
from  Brebisson  a  crathering  marked 
Amph^jieura  ibnica,  var.  Ostrearia,  which 
was  a  Navicula,  quite  like  Grunow's  N. 
fim/ormiSy  only  it  was  much  more  finely 
marked,  82  in  .OOl''.  Subsequently,  I 
obtained  another  gathering  from  Grims- 
by, England,  which  was  quite  like  the 
A,  danica  of  Breb.,  but  was  not  oval,  and 
showed  the  central  dot^  or  nodule,  more 
clearly.  Although  smaller  than  Eutz- 
ing's  Navicula  Oxyphylla,  judging  from 
his  figure,  it  agreed  upon  the  whole  so 
well  with  this,  I  issued  it  in  my  series 
imder  that  name,  as  No.  302,  while  No. 
15  is  the  form  called  AmpMpleura  danica 
by  Brebisson. 

No.  144.  Nainetda  HUseana,  Janisch, 
V.  (N,  Brauniaruiy  Grun.)  There  was 
really  no  need  of  a  new  name  for  this 
species,  and  CJleve  and  Moller  have  ren- 
dered a  good  service  by  giving  it  in  their 


series,  because  now,  one  can  judg6  in- 
telligently. It  is  clearly  only  a  variety 
of  Navicula  irUerruptOf  in  foct,  very  doee 
to  Gregory's  FinniUaria  {Navicvla)  ^obi- 
oepsy  a  gathering  of  which  I  have,  scarce- 
ly dififering  from  the  present  form. 

No.  148.  Diatoms  from  Barbadoes. 
The  gathering,  from  which  this  prepara- 
tion comes,  was  made  by  my  friend,  the 
late  Capt  J.  A.  Perry,  and  was  sent  by  me 
to  Mr.  Febiger.  The  slide  No.  205  of  mj 
series,  is  from  a  portion  of  the  same 
gathering,  prepared  by  Dr.  Warren,  but 
after  all,  some  of  the  best  things  in  it, 
notably  the  so-called  Auricula  of  Castra- 
cane,  the  Amphora  complexa  oi  Gregoir, 
are  best  seen  in  preparations  made  with- 
out the  acid  treatment  The  Isthmia 
lAndigiana,  Grun.,  named  by  Cleve  and 
Moller  as  found  in  this  gadiering,  is  the 
/.  minima  of  Harvey  and  Bailey,  No.  205 
of  my  own  "  Species  Typicse." 


Some  Remarks  on  Microscopioal  Manip- 
ulation. 

BY   PROF.    H.   L.    SMTTH,   HON.    F.  B.  H.  S. 

TN  the  March  number  of  this  journal 
was  an  interesting  article  by  Mr.  C 
M.  Vorce,  on,  what  I  believe  I  first  de- 
scribed, as  a  mechanical  finger,  and  a 
certain  modification  of  it,  which  is  sab- 
stantially  that  proposed  by  Mr.  Samuel 
Wells,  of  Boston,  and  which,  with  slight 
variations,  is  now  the  form  generaDj 
used.  There  is  no  need  to  describe 
these  modifications;  they  will  suggest 
themselves  to  each  one  desiring  to  con- 
struct it,  according  to  his  ability,  or  the 
instrumental  means  at  hand.  I  wish,  in 
the  present  communication,  to  give  some 
hints  which  will  greatly  facilitate  the 
use  of  the  "finger,"  and  remedy  some 
of  the  difficulties  experienced  by  a  be- 
ginner in  using  it 
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Siiii{rfe  as  are  the  meana  which  I  ahall  i 
describe,  the;  are  the  fmit  of  long  espe- 
rience,  and  I  shall  be  glad  if  I  can  make , 
this  flxperienoe  nsefol  to  tiioae  yaet  en- 
tering apon  mieroBcofdcal  studies,  for  I 
am  sore  it  will  save  much  valuable  time, 
and  oondnce  to  general  morality.  I 
hold  the  bristle,  or  picker,  in  Bjnrii^  for- 
ceps, and  aitw  adjnBtment,  pnt  a  drop 
of  sealing  wax  on  the  forceps  to  bind  all 
tight 

To  m&ke  this  bristle,  cat  a  narrow 
tOip  of  glass,  and  by  means  of  a  spirit 
lamp,  draw  it  oat  into  a  slender  thread; 
snip  off  the  thread  by  a  knife,  in  sacb 
manner  as  to  present  a  beveled  edge,  as 
Khown  in  Fig.  1,  (of  course  the  figure  is 
much  naagnified).    This  thread  of  glass 


Tolved,  and  the  hair  made  to  point  to- 
wards the  centre  of  Uie  field  in  any  re- 
quired direction,  which  will  be  found 
convenient  for  pushing  a  diatom  into 
place,  in  arranging  in  linee,  or  circUs, 
OS  I  sbaJl  describe  presently.  The  ob- 
!  jective  screws  in  at  s,  and  by  raising  or 
depressing  the  rod,  e,  the  point  of  the 
hair  can  be  brought  into  focoa    The 


Fig.  1. 

is  BO  fine  as  to  be  quite  flexible,  and  it  is 
dean,  or  if  dirtied  it  can  easily  be 
cleaned,  and  it  is  not  affected  by  moist- 
ure, applied  as  I  shall  describe  pres- 
ently, a  very  important  point.  It  will 
often  be  easy  to  pick  up  a  diatom,  or 
other  small  object,  by  dimply  touching 
the  point  to  the  slide,  and  then,  by  de- 
pressiiig  the  tube  of  the  instrument, 
causing  it  to  sUde  forward  on  the  glass 
plate  till  the  diitom,  or  object,  is  die- 
lo<lged.  My  own  modification  of  the 
"finger"  baa  the  Society  screw,  and  will 
receive  any  objective,  though  I  prefer 
generally  a  2-3  inch.  It  is  shown  in 
Fig.  2.  When  the  screw,  a,  is  loosened, 
the  ring,  b,  and  the  hair,  c,  can  be 


glnss  hair  should  point  downwards  at  a 
slight  angle.  If,  now,  when  it  has  been 
brought  into  focus,  one  will  unscrew  the 
front  lens  of  the  objective  slightly,  this 
will  throw  the  point  out  of  focus,  and 
now  tlio  objective,  with  its  front  thus 
partly  unscrewed,  may,  by  the  rack,  be 

.brought  down  to  give  a  distinct  riew  of 
the  material  from  which  the  object  is  to 
be  picked,  vHhout  any  danger  of  the  hair 
point  Umrhing  it.  When  the  object  is 
found,  then  by  turning  home  the  un- 
screwed front  lens,  the  point   will  come 

I  into  focus,  and  now,  by  slightly  rackins 
down  the  tube,  the  point  can  be  made  to 
touch  the  object,  and  by  racking  back  to 

I  lift  it  If  some  dirt,  or  other  object,  is 
raised,  a  light  tap  on  the  tube  of  the  in- 
strument wiU  instantly  set  it  free,  and 
leave  the  glass  hair  clean,  or  it  may  be 
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oautdoufily  wiped  off  with  a  little  tissue 
paper.  One  of  the  greatest  objections 
to  ordinary  bristles,  hairs,  etc,  is,  that 
after  lifting  a  small  diatom,  it  is  often 
impossible  to  make  it  let  go,  on  touch- 
ing the  place  where  one  wishes  to  de- 
posit it,  a'  difficulty  rarely  experienced 
with  the  glass  hair.  Although  the  glass 
Jiair  is  somewhat  brittle,  yet,  with  care,  it 
may  be  used  a  long  while,  and  any  time 
can  be  easily  replaced.  I  spread  the 
material  from  wliich  the  selection  is  to 
be  made,  on  a  piece  of  thin  glass,  and 
generally  heat  it  red  hot,  if  it  contains 
diatoms,  to  bum  out  the  organic  matter; 
this  piece  of  thin  glass  I  attach  to  an 
ordinary  glass  slide,  a  Httle  to  the  left 
of  the  centre;  and  to  the  right  of  the 
centre  I  put  on  the  same  slide  the 
cleaned  glass  cover,  to  receive  the 
picked  out  specimens,  and  directly  under 
the  centre  of  this  cover,  on  the  imder 
HUii&ce  of  the  slide,  I  place  a  small  ink- ; 
tlot,  which  can  be  easily  recognized 
though  out  of  focus,  when  one,  having 
secured  the  object  on  the  end  of  the 
hair,  now  pushes  the  slide  along  to 
bring  the  cover  into  view.  In  this  way 
one  can  readily  pass  fi*om  the  crude 
material  to  the  cover,  without  danger  of 
detaching  the  httle  specimen  picked 
up.  If  the  specimens  are  to  be  mounted 
in  balsam,  it  is  necessary  to  put  a  Uttle 
thin  solution  of  gelatine  on  the  cover, 
and  dry  it,  as  Mr.  Yorce  mentions,  but 
to  save  trouble,  such  as  fermentation  of 
the  solution,  and  a  thousand  other  mis- 
haps, I  adopt  the  following  plan:  A 
single  shred  of  Cox's  gelatine  is  attached 
to  the  cork  of  a  homoBopathic  vial,  in 
which  rial  it  is  to  be  kept,  to  be  away 
from  dust  (see  Fig.  3). 

When  the  cover  is  cleaned,  I  put  a 
minute  drop  of  distilled  water  on  it,  and 
then  rub  the  shred  of  gelatine,  lifted  out 


of  the  vial  by  the  cork,  in  the  \?ater  a 
little  while,  and  even  if  this  leaves  a 
barely  perceptible  spot  when  dried, 
which  will  be  before  one  can  pick  up  the 
object,  it  will  not  show  in  balsam,  neither 
is  it  necessary  to  use  any  turpentine,  as 
directed  by  Mr.  Yorce.  The  fad  is,  any 
collection  of  diatoms,  large  or  small,  'wHl 
mount  perfectly,  without  air-bubbles  (or 
if  they  show  ever  so  badly  at  first,  they 


Tie.  a. 

will  disappear),  by  using  the  prepaVed 
balsam  of  Murkoe,  Boston.  I  have 
found  nothing  Uke  it,  and  it  can  be  used 
till  it  is  quite  thick,  and  then  it  can  be 
diluted  with  a  litUe  of  the  thinner. 
The  slides  must  be  warmed  a  day  or 
two,  on  a  steam  register  or  heating  box, 
and  should  be  placed  upside  down,  so 
that,  if  any  object  is  dislodged  from  the 
cover,  it  will  still  be  found  in  contact 
with  it,  when  the  balsam  is  hardened 
Of  course  the  slide  must  be  supported 
so  that  the  cover  will  not  be  touched. 

I  come  now  to  the  principal  part  of 
the  manipulation,  the  method  of  taking 
off  the  diatom,  or  object,  just  where  and 
when  we  wish,  and  also  to  the  method 
of  an-anging  into  lines,  circles,  eta ;  this 
process  is  not  my  own  as  to  idea;  I  have 
reason  to  believe  it  is,  substantiftUy,  that 
used  by  the  professional  preparers  of 
these  objects,  though  it  has  never  before 
been  made  known;    for  explanation  I 
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refer  to  Fig.  4,  which  shcwa  the  micro- 
scope  with  the  finger  attacbeil  at  a,  and 
the  hair  jost  above  the  elide;  b  is  a  glass 
tuhe  having  a  bulb  or  enlargement  ae 
shown,  and  attached  some  way  to  the 
stand;  a  short  bit  of  tube  shdes  into  the 
end  nearest  the  stage,  and  may  be  drawn 
ont  tin  it  nearly  touches  the  slide;  to  the 
other  end  of  the  glass  tube  is  attached  a 
rubber  tube,  c,  with  a  mouth  piece. 
When  the  object,  on  the  end  of  the 
bristle  or  hair,  is  brought  directly  r     - 


by  a  little  manipulation,  not  easily  de- 
scribed, bnt  easily  performed,  and  mainly 
consisting  in  bo  placing  the  haii'  by  re- 
volving the  ring,  that  its  point,  slipping 
forward  on  the  glass,  as  the  tube  is  de- 
prtssed,  will  push  the  object  here  or 
there,  into  lines  or  circles,  without  dan- 
ger of  its  flying  off,  or  being  ngain 
picked  up,  if  we  keep  the  cover  moist- 
ened by  gently  breathing.  It  is  aston- 
ishing how  gentle  a  breath  will  flood 
the  cover  with  moisture,  and  one  must 


^ 


where  it  is  desired  to  be  pkeed  on  the 
cover,  the  tube  is  carefully  racked  down 
till  the  object  nearly  touches  the  cover; 
now,  by  gently  breathing  through  the 
tube,  a  film  of  moisture  will  form  on  the 
cover,  in  the  most  beautiful  manner  if 
thetnbebe  pointed  right  at  i(s  lower 
end,  and  will,  if  we  stop  breathing,  again 
qnickly  disappear.  Suppose,  now,  we 
flood  the  cover  with  moisture,  and  de- 
press the  tube,  the  hair  touching  it,  the 
object  will  be  at  once  taken  off,  and  now 


l>e  very  careful  not  to  blow  through  the 
tube  before  the  object  is  dislodged,  or  it 
will  inevitably  be  blown  away.  When 
the  moisture  evaporates,  as  it  will  at 
once,  the  gelatine  vrill  hold  all  fast,  and 
thenthereisno  need  of  any  heating  of  the 
cover,  which  might  do  harm  by  possibly 
charring  the  gelatine,  only  one  must  be 
sure  it  is  really  dry  before  placing  it  on 
the  littie  drop  of  balsam  on  the  slide.  The 
bulb,  h,  catches  the  condensed  moisture, 
and  must  be  emptied  occasionally. 
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I  find  that  a  disc  of  colored  wax,  with 
a  little  hole  punched  in  the  centre,  an- 
swers very  well  to  protect  large  diatoms 
from  being  smashed,  and  if,  when  the 


balsam  has  hardened,  a  finishing  ring  of  methods  of  preparation,  but  it  may  bt 


the  reflected  rays  which  pass  directly 
from  it  through  the  microscope  to  the 
ob^errer's  eye— ^it  will  be  seen,  that  not 
only  difiTerent  material  requires  different 


black  is  added,  it  will  make  a  handsome 
mount     Of  course,  no  heat  must  be  ap 
plied,  to  melt  the  wax.     It  sometimes 
happens  that  something  like  crystals  or 
filwnents    will   appear,   apparently  dis- 


stated  that  each  object  in  itself  offcen  n 
quires  to  be  mounted  in  different  preser- 
vative media,  after  undergoing  a  variety 
of  processes,  previous   to   observatioD, 
and  before  its  structure  can  be  satisfac- 


solved,  or  drawn  out  of  the  wax  by  the  torily  differentiated, 
balsam,  but  they  will,  after  a  little  time,  The  objects  mounted  in  fluid  are  gene- 
disappear.  There  are  numerous  "dodges,"  {rally  made  transparent,  x-iewed  with 
if  I  may  be  allowed  this  word,  which,  if  i  transmitted  light,  and  are  in  contrast  tv 
I  had  time  to  detail  them,  would  save  the  opaque  preparations,  which  are 
the  young  microscopist  a  great  deal  of  usually  exhibited  in  their  natural  con- 
trouble,  but  I  cannot  find  time  to  give  dition. 

them  now.  The  preparation  of  the  latter,  na  this 

^^^^  paper  will  not  admit  more,  for  accessd- 

Practical   Hints  on  the   Preparation    of  ble  and  convenient  observation,  will  be 

Opaque  ObjeotS  for  MicrOSOOpioal  Ex-  principally  the  subject  of  my  remarks 

amination.  { 

Bead  before  the  Buflialo  'HicroAcopical  Club.  May 
13, 1879.  by  Geo.  E.  Fell.  C.  K 

npHE  preparation  of  objects  for  jnicro- 


scopical  examination  embraces  an 
extensive  variety  of  methods.  The  great 
diversity  in  the  nature  and  structure  of 
the  material  and  objects  which  are  sub- 
ject to  such  examination,  taking  in  the 
minxUwe  of  the  greater  portion  of  the 


this  evening,  and  I  will  endeavor  to  ex- 
p!ain  the  method  adopted  by  myself  iu 
the  preparation  of  the  slides  I  have  with 
me.  An  agreeable  corresjiondent  de< 
sious  of  preparing  slides  similar  to  these. 
wrote  me,  saying,  ''  do  not  give  instrae^ 
tions  in  general  terms,  and  close  ^itb 
mount  objects"  as  usual — but  explain 
matters  for  A.  B.  C.  Darians  in  mount' 
ing.     It  won't  hurt  the  adepts,  and  the 


field  of  nature,  would  lead  to  such  an  novices  will  get  clear  ideas.    I  remem 


inference.  To  the  most  uninformed  it 
would  appear  reasonable  to  suppose  that 
there    should    be  a    difference    in    the 


ber  an  article  published  not  loog  since, 
exceedingly  interesting  in  its  suggestive- 
ness,  but  deficient  in  clearness  in  de- 


method  of  preparation  of  a  portion  of  j  scribing  the  critical  operation.  The 
the  human  tissue,  and  a  valued  geologi-  essential  point  of  all,  the  writer  after- 
cal  specimen;  and  again,  when  it  is  un-  ward  failed  to  make  clear,  (he  did  not 


derstood  that  most  objects  may  be 
viewed  by  two  different  methods  of 
illumination, — by  transmitting  the  light 
through  them  when  made  sufficiently 
thin  or  transparent  to  permit  its  pas- 
sage, and  by  condensing  or  reflecting  the 
light  upon,  and  examining  the  object  by 


say  intentioDaUy)  in  reply  to  a  quen 
touching  this  very  point,  so  easy  is  it  to 
do  a  thing  well,  and  yet  fail  to  make 
words  do  the  office  of  "  sight-seeing.'* 

Whether  I  will  be  subject  to  similar 
criticism  remains  for  jour  determinatiou. 
If  my  explanations  are  not  dear  vour 
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*'  mght-seeing "  may  aid  you,  as  I  have 
with  me  a  eeriea  of  slides  in  different 
stages  of  preparation,  also  the  material 
and  apparatus  necessary  to  the  complele 
process. 

My  apology  for  taking  up  the  greater 
portion  of  your  time  in  describing  the 
wax  method  of  preparing  slides — is,  that 
I  have  seen  no  similar  preparations,  at 
our  meetings,  by  other  members  of  the 
Club,  and  am  inclined  to  believe  that 
bat  few,  if  any,  have  given  the  subject 
any  practical  consideration.  It  is  of 
value  to  all  who  work  with  the  micro- 
scope as  presenting  the  most  expeditious 
and  satisfactory  method  of  preparing 
opaque  slides,  and,  in  my  opinion,  is  far 
superior  to  the  old  methods  of  prepara- 
tion (by  applying  different  cements  for 
back  grounds),  which  were  slow  and 
difficult  in  preparation,  incomparable  to 
the  wax  when  complete,  and  uncertain  as 
to  durability,  when  exposed  to  ordinary 
h  gh  temx)erature.  The  method  I  use  is 
the  result  of  considerable  practical  ex- 
perience, after  having  tried  the  different 
plans  published  from  time  to  time  in  our 
inicroscopic  journals. 

It  will  be  well  to  enumerate  the  ma- 
terial, appliances  and  process  in  order, 
&nd  under  the  head  of  the  former  we 
will  require 

1st.  The  ordinary  glass  slips  (ground 
edges)  three  by  one  inches  in  size. 

2d  Tin  or  brass  cells.  I  prefer  the 
common  brass  curtain  rings  5-8  of  an 
inch  in  external  diameter.  They  may 
^  procured  at  the  paper  liangers  or 
carpet  stores,  and  for  shallow  cells  will 
have  to  be  flattened  by  compression. 

3d.  Thin  glass  circular  covers  5-8,  3-16 
or  one  1-4  of  an  inch  in  diameter.  The 
first  mentioned  to  form  the  top  of  the 
<%U  and  fit  the  brass  rings.  The  size  of 
cells  and  covers  may  be  varied  at  wilL 


4th.  Shellac,  sealing  wax,  and  white 
zinc  cements  with  brush  fitted  in  corks. 

5th.  A  bottle  of  turpentine. 

6th.  Three  or  four  small  camels  hair 
pencils. 

7th.  The  ordinary  wax  of  which  wax 
flowers  are  made.  It  may  be  procured 
of  the  druggist  in  the  form  of  white 
cakes  three  or  four  inches  in  diameter 
and  about  half  an  inch  thick,  or  in  sheets 
from  the  artists  supply  stores.  The 
latter  are  generally  colored  and  the  most 
expensiva  I  do  not  recommend  them. 
The  wax  may  be  colored  by  using  oil 
colors.  Those  put  up  in  tin  tubes  I 
find  the  best  and  they  should  be  thinned 
with  turpentine  for  the  purpose.  Melt 
the  wax  in  a  suitable  vessel,  stir  in  the 
paint  and  mix  thoroughly  when  hot.  As 
the  wax  is  often  impure  and  well  sup- 
plied with  foreign  particles  (particularly 
the  sheet  wax),  I  have  ascertained  that 
by  heating  and  filtering  through  a  wire 
sieve  of  eighty  or  ninety  meshes  to  the 
inch,  they  may  be  removed,  leaving  it  in 
fine  condition,  so  that  the  subsequent 
operations  may  be  perf  ..rmed  with  greater 
certainty  of  success,  and  with  less  trouble. 
When  using  the  white  wax  cakes,  if  care 
is  taken  in  coloring  not  to  admit  parti- 
cles of  dirt,  this  will  be  entirely  unneces- 
sarv. 

Under  the  head  of  appliances  we  will 
require 

1st.  Two  small  ladles  furnished  with 
tube  spouts  for  heating  the  wax. 

2d.  A  good  turn  table.  A  poor  one 
is  worse  than  useless  and  a  source  of 
tribulation  to  its  owner.  From  economi- 
cal motive  alone  I  would  recommend  the 
procuring  of  the  best  self  centering  table 
with  the  ordinary  clips  attached,  from 
the  established  maker's. 

3d.  A  spirit  lamp  for  heating  pur- 
poses.   The  ordinary  lamp  will  answer; 
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but  for  convenience  it  would  be  well  to 
have  one  supplied  with  a  bent  tube 
(projecting  an  inch  or  so  laterallly 
from  the  side  of  the  lamp)  to  carry  the 
wick  and  permit  the  flame  to  be  placed 
near  the  centre  of  the  turn-table  when 
in  use. 

4th.  An  ordinary  blow-pipe. 

5th.  A  good  hot  stand. 

We  are  now  ready  to  prepare  our 
slides,  and  with  the  supposition  that  we 
have  a  goodly  supply  of  suitable  mate- 
rial which  we  wish  to  preserve  and  have 
convenient  access  to  for  observation  and 
study,  will  proceed  with  our  process  as 
follows: 

1st.  Centre  a  glass  slip  on  the  turn- 
table, and  with  brush  charged  with  the 
crimson  shellac  cement^  which  has  been 
allowed  to  become  quite  thick  by  evapo- 
ration, run  several  rings  upon  the  slide 
and  within  the  diameter  of  the  five  eighth 
inch  brass  cell  If  desired  the  sealing 
wax  cement  may  be  used  instead.  Then 
quickly,  with  the  white  zinc  cement,  run 
one  or  two  additional  rings  between, 
and  so  as  to  touch  the  shellac  cement 
already  applied.  This  is  about  all  that 
is  required  to  form  a  ground  for  the  wax. 
Tlie  marbling  process  which  takes  place 
when  the  cements  are  made  to  inin  to- 
gether, produces  the  ornamental  back 
ground  you  see  on  my  slides.  I  have 
spoken  of  the  crimson  shellac  and  white 
zinc  cements  for  this  purpose,  but  any 
colors  the  preparer  chooses  may  be  used, 
as  the  cement  makes  a  better  ground 
for  the  wax  to  adhere  to  than  the  smooth 
glass,  and  a  great  many  different  and 
beautiful  designs  may  be  made  by  using 
different  colored  cements;  also,  that  the 
time  occupied  in  producing  this  ground 
is  inconsiderable.  I  am  indined  to 
deem  it  a  desirable  innovation  for  this 
purpose.     It  is  well  to  have  the  cement 


applied  plentifully,  so  as  to  produce  a 
thick  body,  as  it  is  then  less  liable  to  be 
affected  by  the  subsequent  application 
of  the  heated  wax. 

2nd.  After  the  cement  ground  has  be- 
come thoroughly  dry  and  hard  (which 
takes  but  a  short  time  when  using  the 
shellac  cement)  we  apply  the  wax,  which 
has  been  heated  in  one  of  the  ladles,  by 
pouring  a  sufficient  amount  to  nicely 
cover  the  cement  ground  on  the  slide. 
If  we  pour  too  great  a  quantity,  by  sim- 
ply careening  the  slide  the  surplus  may 
be  made  to  run  into  ladle  number  two, 
which  should  be  kept  conveniently  near 
for  this  purpose.  Our  slides  are  now  in 
a  somewhat  unsightly  condition.  lu 
most  cases  the  wax  will  be  uniformlv 
spread  over  the  central  portion.  If  it 
should  be  irregular,  with  hills  and  val- 
leys of  comparatively  large  proportions, 
we  need  not  be  in  the  least  disconcerted, 
but  with  a  knife  blade  shave  them  awav, 
making  it  somewhat  smooth.  This  may 
generally  be  omitted  unless  it  so  desira- 
ble to  economize  in  wax. 

3d.  The  next  step  is  to  centre  the 
slides  on  the  turntable,  and  with  a  heated 
needle  point  (set  in  handle)  make  a  cir- 
cular mark  in  the  wax  about  three- 
fourths  of  an  inch  in  diameter,  also  an- 
other just  inside  of  the  inner  diameter 
of  the  cell,  when  centered,  or  about  one- 
half  inch  in  diameter. 

4th.  Apply  the  brass  ring  or  cell  when 
cdd,  and  centre  by  aid  of  the  circles  jnst 
described.  This  has  none  of  the  disad- 
vantages of  the  customary  method  of 
applying  the  ring  or  cell  when  hot  and 
held  by  the  forcepa  I  have  found  it 
difficult  to  successively  centre  any  nnm- 
ber  of  cells  in  this  manner,  as  the  mo- 
ment the  hot  ring  touches  the  wax, 
whether  in  the  right  place  or  not,  it  is 
held  by  it,  the  wax  oool'ng  so  quickly  as 
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to  preYentre-ceutering  without  renewing 
the  whole  work. 

6th.  We  will  now  proceed  to  the  criti- 
cal part  of  the  operation,  the  imbedding 
of  the  ring  in  the  wax,  and  the  forma 
tion  of  the  cell.  The  slide  is  again 
placed  on  the  tnm-table  which  is  made 
to  revolve  at  a  slow  rate  of  speed.  With 
the  Blowpipe  we  throw  the  intensified 
heat  from  the  flame  of  the  spirit  lamp, 
{it  being  held  near  the  turn-table),  upon 
the  revolving  slide,  thus  insuring  a  con- 
tinuous and  uniform  application  of  the 
heat  over  all  portions  of  the  wax. 

The  result  is  that  our  cell  immediately 
assumes  beautiful  proportions.  The 
melted  wax  evenly  distributes  itself 
throughout  the  circumference  of  the 
brass  ring,  which  is  fixed  securely  in 
place  and  already  centered,  and  tbrough- 
ont  the  cell,  making  it  more  or  less  con- 
cave, according  to  the  amount  of  heat 
appUed.  The  wax  cools  quickly,  leaving 
a  dim  lustre  to  the  back  ground,  with  a 
smoothness  and  regularity  unobtainable 
in  using  the  sheet  wax  discs,  or  by  the 
appHcation  of  the  heat  in  any  other 
manner  I  am  aware  of.  The  retarded 
revolution  of  the  turn -table  prevents  the 
heated  wax  from  being  thrown  oflf  tan- 
gentially  by  centrifugal  force. 

Should  inequalities  appear  in  the  cell, 
owing  to  foreign  particles  being  left  in 
the  wax  by  any  oversight,  they  may  be 
covered  up  by  the  addition  of  a  little 
clear  wax  and  reheating  with  the  blow- 
pipe and  lamp.  Too  great  a  quantity 
of  wax  in  cell  may  be  removed  by  turn- 
ing out  a  portion  with  a  knife  blade,  and 
reheating  as  above.  These  suggestions 
will  be  of  only  occasional  value. 

I  am  inclined  to  favor  the  above 
method  of  preparing  the  cell  in  place  of 
the  customary  wax  disc  method,  believ- 
ing that  it  leaves  the  wax  in  the  finest 


condition  possible  as  a  ground  for  the 
object  by  the  peculiar  manner  of  heat- 
ing. It  is  simple,  certain,  and  any  injury 
to  the  cell  is  easily  remedied  by  reheat- 
ing. I  ascertained  that  the  disc  method 
required  the  exercise  of  great  care  in  the 
securing  of  the  discs  to  the  glass  by 
heating  from  below,  the  lisual  custom. 
Too  much  heat  caused  the  discs  to  melt, 
and  in  spreading  over  the  glass  the  wax 
contained  in  them  formed  too  thin  and 
transparent  a  back  ground.  A  slight 
excess  of  heat  produced  blisters  in  the 
d'sc'S,  owing  to  the  expansion  of  the 
air  beneath  them;  these  were  difficult  to 
remove.  If  we  consider  the  neatness  of 
the  preparation  as  of  value,  we  have  an- 
other point  in  favor  of  the  Blaiv-pipe 
method. 

6th.  The  next  thing  in  order,  might 
be  supposed  to  be  the  cleaning  away  of 
the  superfluous  wax  exterior  to  the  cell, 
but  as  there  are  in  the  preparation  of 
microscopic  slides**  many  a  sKp  'twixt 
the  cup  and  lip  "  of  completion,  experi- 
ence has  taught  me  that  it  is  best  to 
forego  this  portion  of  the  work  until  the 
object  is  encased  in  the  cell  and  the 
cover  glass  secure  in  place.  We  wiU 
therefore  consider  the  different  methods 
of  securing  our  objects  or  material  to 
the  wax,  in  a  permanent  manner.  The 
turn-table  is  again  brought  into  play 
and  sHde  centered.  With  a  camel's  hair 
pencil  saturated  with  turpentine,  make 
a  circle  in  the  centre  of  the  wax  cell  of 
about  one  fourth  of  an  inch  in  diameter 
or  of  the  size  we  wish  our  objects  to 
occupy.  In  doing  this  use  the  brush 
Hghtly  or  we  will  disfigure  the  cell. 
After  the  superfluous  turpentine  has 
evaporated,  which  experience  will  de- 
termine, we  drop  sufficient  of  the  mate- 
rial consisting  of  fine  Spiculas,  Forami- 
nifera,    Pdycistina, '  Fine    seeds^    many 


110 


THE  AMERICAN 


4^7*eii,  or  anything  dry  of  about  similar 
size,  upon  and  to  completely  cover  the 
turpentine  in  the  celL  Place  aside  for 
a  few  minutes  until  the  wax  dries,  after 
which  reverse  the  sHde  and  strike  it  two 
or  three  sharp  blows  with  a  knife  blada 
The  superabundant  material  will  fa  1  into 
the  receptacle  we  have  provided  for  it,  so 
that  none  be  wasted,  leaving  sufficient 
for  observation  nicely  distributed  in  the 
centre  of  the  cell  where  the  turpentine 
was  applied. 

For  dry  sections  of  Fhtit^t,  Algce  with 
Dialoms  in  situ,  or  objects  of  compara- 
tively bulky  proportions,  the  cell  may  be 
slightly  warmed  over  the  lamp,  and  the 
object,  previously  ready  and  adhering  to 
a  moist  camel's  hair  pencil,  quickly 
placed  in  position  and  lightly  pressed 
with  the  pencil  For  objects  in  fluid 
which  we  wish  to  view  with  reflected 
light,  a  difllerent  plan  must  be  adopted. 
I  have  devised  one  to  be  used  with  the 
wax  ground  which  for  many  purposes  is 
convenient.  We  will  assume  Stephano- 
discus  Niagaros  in  a  fluid  as  the  mate- 
rial we  wish  to  prepare,  it  being  a  repre- 
sentative of  many  varieties,  which  can 
be  beautifuUv  shown  by  this  method. 
We  might  place  a  drop  of  the  fluid  con- 
taining the  diatoms  or  other  material  in 
the  centre  of  our  wax  cell,  and  allow  the 
fluid  to  evaporate,  leaving  the  material  in 
place,  but  this  would  be  troublesome, 
the  slide  would  need  to  be  protected 
from  the  dust,  and  any  movement  previ- 
ous  to  the  complete  evaporation  of  the 
fluid  would  displace  the  diatoms  and 
cause  them  to  be  unevenly  distributed. 
To  ob\-iate  the  uncertainty  of  this  plan 
we  will  proceed  as  if  we  were  to  mount 
the  objects  in  balsam.  Take  one  of  the 
3-16  or  1^  inch  thin  glass  covers,  and 
after  cleaning,  place  on  hot  stand.  Be- 
fore any  heat  is  appUed,  take  up  some  of 


the  fluid  material  with  a  pipette  and 
allow  a  large  drop  to  fall  on  the  glass 
cover,  having  previously  breathed  upon 
it,  to  insure  the  spreading  of  the  fluid 
over  its  surface.  With  the  spirit  lamp 
apply  sufficient  heat  to  prevent  rapid 
evaporation  vritbout  boiling.  If  our 
diatoms  are  in  alcohol  and  water,  we 
will  notice  the  pedetic  motion  produced 
by  evaporation,  which  often  causes  them 
to  oohera  in  masses.  If  this  takes  place 
they  may  be  redistributed  over  the  cover 
glass,  by  placing  a  red-hot  needle  point 
in  the  fluid  containing  them,  and  if  neces- 
sary repeating  it  This  causes  a  sudden 
ebullition,  separation  and  distribution  of 
the  diatoms,  and  is  appliable  so  far  as 
distribution  of  material  goes,  to  balstnn 
mounts  generally.  A  more  perfect  dis- 
tribution could  be  obtained  by  removing 
the  alcohol  entirely  by  burning  or  evapo- 
rating, leaving  the  material  in  water 
alone  before  placing  on  the  thin  glass 
discs. 

The  small  glass  circle  (having  partly 
cooled)  with  the  material  evenlj  dis- 
tributed upon  it,  is  carefully  placed  in  the 
centre  of  the  wax  cell  This  is  easilT 
done  by  pushing  it  carefully  to  the  edge 
of  the  hot  stand  and  allowing  it  to  fall 
into  the  cell,  which  is  held  dose  to  the 
hot  stand,  and  so  as  to  prevent  the  thin 
cover  from  turning  over  as  it  drops  into 
it.  The  sHde  is  then  placed  on  the  turn- 
table, the  thin  glass  centered  in  the  cell 
by  using  a  needle  point,  the  table  set  in 
motion,  and  witli  the  spirit  lamp  and 
blow  pipe  we  settle  the  circle  into  the 
wax  so  as  to  secure  it  permanently,  and 
make  a  ver}'  neat  preparation.  This  as 
you  see  is  also  a  time  saving  method. 

7th.  Having  our  object  securely  fixed 
in  the  cell,  we  apply  the  cover  glass  im- 
mediately (to  preserve  it  from  the  dost), 
by  placing  on  the  turn-table  and  run* 
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niug  a  ring  of  the  crimson  shellac  cement 
around  the  sides  and  top  of  the  cell. 
The  5-8  inch  cover  glass,  after  having 
been  cleaned,  is  placed  on  top  and 
pressed  slightly  into  the  cement.  The 
tiim-table  is  again  revolved  and  another 
ring  of  the  shellac  cement  ran  around 
the  edge  of  the  cover  glass,  which 
hermetically  seals  the  celL  It  is  not 
necessary  to  wait  until  the  first  appHca- 
tion  of  the  shellac  cement  becomes  hard 
before  applyiog  the  second,  as  there  is 
verylitufA^rofitsnuuunginunaer 
the  cover,  and  in  this  property  the  value 
of  this  cement  is  apparent.  The  Bruns- 
wick Black  and  White  Zinc  Cements  I 
cannot  recommend  for  this  purpose. 
Those  who  have  used  them,  know  how 
uncertain  and  liable  to  run  "  in  under  " 
and  destroy  the  objects,  even  after  it  is 
thought  to  be  secure  for  time.  Unless 
perfectly  dry  and  hard  they  cannot  be 
trtusted.  For  ornamentation  they  an- 
fiw^er  very  welL 

8  th.  Apply  a  temporary  label  to  the 
back  of  the  slide  before  proceeding  any 
further.  It  is  weU  to  acquire  this  habit, 
as  it  takes  but  a  short  time  to  forget 
the  nomenclature  of  a  specimen  when 
any  number  of  varied  slides  are  being 
made. 

9th.  Clean  away  the  superfluous  wax 
exterior  to  the  cell  with  the  blade  of  a 
knife  working  close  to  the  cell.  Don't  be 
afraid  of  decentering  the  cell;  in  all  my 
experience  I  have  not  loosened  one  in 
cleaning  away  the  wax,  although  there 
seems  to  be  a  prevailing  impression  on 
the  part  of  many  experienced  preparers 
that  the  wax  will  not  make  a  strong  and 
saie  preparation;  and  I  must  say  that  I 
held  similar  views  when  I  was  first  in- 
formed of  its  use  for  this  purpose  by 
Prof.  H.  L.  Smith.  To  satisfy  you  that 
there  is  no  foundation  for  such  views  I 


experimented  and  ascertained  that  it 
required  the  application  of  at  least 
twelve  pounds  pressure  to  remove  the 
cell  when  secured  in  the  manner  I  have 
before  explained  (with  the  cement  and 
wax  combined).  The  wax  which  is  left 
after  using  t'je  knife  blade  may  be  en- 
tirely removed  with  a  cloth  saturated 
with  turpentine.  A  slight  heating  of  the 
wax  or  cloth  by  holding  over  a  lamp  or 
flame,  will  materially  hasten  the  clean- 
ing. 

10th.  In  finishing  the  slide  we  again 
place  on  the  turn-table,  and  "  run "  a 
ling  or  two  of  the  shellac  cement  a  slight 
distance  outside  of  the  brass  cell  so  as 
to  smooth  off  any  irregularities  on  the 
surface  of  the  same.  We  may  now, 
after  labeling  and  removing  the  tem- 
porary label,  call  it  completed;  how- 
ever, to  meet  the  objections  to  the 
shellac  cement  preparations,  viz.:  that 
in  time  it  becomes  brittle,  so  that  a  sud- 
den jar  may  dislodge  the  covers,  we  wiU 
run  a  ring  of  the  white  zinc,  Brunswick 
black,  or  any  of  the  prevalent  cements 
of  which  turpentine  is  a  solvent,  over 
the  shellac,  and  ornament  in  anv  manner 
desired.  This  does  away  with  the  ob- 
jections to  the  shellac  cement  ns  an  en- 
tirety, and  admits  its  use  for  all  pur- 
poses where  we  require  a  quick  dry- 
ing cement  The  slide  may  be  left 
for  months  before  applying  the  final 
coatings. 

I  expected  to  give  you  practical 
hints  on  the  preparation  of  objects  in 
different  media,  as  well  as  in  the 
wax  opaque  preparations,  but  find  that 
to  do  the  subject  justice  would  re- 
quire considerably  more  time  than  the 
Club  or  myself  have  at  our  disposal 
this  evening,  in  view  of  the  interest- 
ing paper  yet  to  be  presented  by  Dr. 
Howe. 
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The  Preparation  of   Insects  for  Mioro- 
soopical  Examination. 

BY  H.  M.  J.  UNDERHILL. 

THERE  is  a  great  deal  of  literature 
on  the  suWect  of  "microscopical 
mounting,"  and  I  hesitated  much  before 
I  decided  to  contribute  yet  another 
paper  to  the  amount  Notwithstanding, 
I  believe  that  the  particular  branch  of 
"  mounting  "  of  which  this  article  treats, 
is  but  imperfectly  understood.  When  I 
was  a  member  of  the  Postal  Microscopi- 
cal Society,  I  used  to  see  the  slides  of 
some  hundred  and  twenty  microscopists, 
among  which  wero  a  great  many  of  what 
the  club  calls  "  professional  slidea"  It 
seemed  to  me  that  the  majority  of  the 
entomological  specimens,  both  those  by 
"amateurs"  and  "professionals,*'  were 
badly  set  up,  and  that  with  a  few  agree- 
able exceptions,  even  those  which  might 
be  called  good  shdes  were  mounted  upon 
principles  radically  faulty.  This  being  a 
fairly  large  circlefrom  which  to  judge, 
I  suppose  that  most  entomologists  who 
use  a  microscope  set  up  their  prepara- 
tions after  the  same  fashion,  and  there 
fore  I  have  written  a  paper  on  a  well- 
worn  theme. 

A  man  commencing  the  study  of  in- 
sect-anatomy reads  a  few  "huits  on 
mounting  "in  some  book;  the  remarks 
treat  of  mounting  in  general,  and  the 
beginner  applies  to  insects  methods  suit- 
able to  histological,  vegetable,  or  min- 
eral object&  His  principles  are  at  fault, 
and  his  productions  are  more  or  less 
failures.  This  paper  is  not  about  mount- 
ing in  general,  and,  although  many  of 
the  meuiods  detailed  may  be  good  for 
other  classes  of  objects,  it  is  only  for  the 
preparation  of  insects  and  similar  things 
that  they  are  here  recommended. 

In  preparing  any  object,  one's  aim 
should  be  to  obtain  an  absolute  correct 
idea  of  it  One  should  therefore  en- 
deavor firstly  to  set  it  up-  in  a  natural 
manner  and  position,  and  secondly  to 
display  every  detail.  It  is  always  to  be 
borne  in  mind  that  details  shown  by  dis- 
tortion give  an  incorrect  idea  of  the  object, 
and  that  the  knowledge  thus  gained  being 
inaccurate,  is  therefore  nearly  useless. 


By  the  ordinary  method  of  preparing 
insects,  everything  is  sacrificed  to  the 
display  of  minute  details,  and  preparers 
are  ambitious  of  doing  on  one  slide 
what  can  only  be  properly  done  on  two, 
three,  or  four.  This  ambition  results 
in  a  radical  fault,  namely  the  use  of  un- 
due pressure,  in  order  to  bring  all  parts  of 
the  object  to  one  level  Again,  a  wish  t(i 
mount  slides  rapidly,  induces  the  employ- 
ment of  heat  m  order  to  harden  the 
balsam  quickly.  For  mounting  diatoms 
a  skilful  manipulator  tells  me  that 
hardening  the  balsam  thus  brings  oat 
the  markinga  His  sUdes  fully  b^  oot 
his  words.  But  for  insects,  nothing  c^ 
be  worse  than  heat,  lOr  it  produces  sl 
opalescent  transparency,  which  make* 
markings  partially  invisible,  and  this 
effect  is  aided  by  the  increased  density 
given  to  the  balsam. 

The  methods  which  I  venture  to 
recommend  avoid  the  use  of  undne 
pressure  and  of  heat,  while,  at  the  same 
time,  not  only  will  they  give  a  better 
general  idea  of  an  object  than  the 
methods  ordinarily  in  use,  but  also  "vnH 
bring  out  details  much  more  distinctly. 

Insects  cannot  all  be  mounted  in  the 
same  way,  and,  according  to  the  poinfc! 
which  it  is  desired  to  show,  so  must  the 
method  of  mounting  vary,  I  will  first 
describe  the  various  media  and  processes 
of  mounting,  and  then  say  something  of 
the  different  insects  for  which  tiiey 
are  suited. 

The  media  I  employ  may  be  divided 
into  two  classes:  A,  those  which  are 
aqueous,  and  B,  those  which  are  resinons 

Class  A.  Medium  1. — To  every  flui^ 
ounce  of  glycerine  add  ten  drops  of  or- 
dinary acetic  acid.  Almost  everythiD.? 
may  be  mounted  in.  this  medium.  Me- 
dium 2. — Glycerine  jelly.  For  details  oi 
its  manufacture  I  refer  readers  to  ^> 
ence  Gosffip  1874,  p.  54.  Carbolic  acid 
should  be  used  to  prevent  the  gio^  ^^ 
fungi,  instead  of  Baric  chloride  as  then 
stated.  I  do  not  recommend  gljcerine 
jelly,  except  in  a  very  few  instances,  and 
therefore  I  do  not  trouble  the  reader 
with  what  I  said  at  a  former  time.  ^''' 
dium  3.— Distilled  water.  To  eteir 
fluid  ounce  of  water  add  twenty  drops 
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of  carbolic  add;  boil  until  the  acid  be 
dlBsolved,  and  filter  throogli  blotting- 
paper.  This  medium  is  solely  for  mount* 
in^  specimens  of  opaque  objects. 

Class  B.  Medium  1. — Canada  balsam. 
I  consider  test-tubes  by  far  the  most 
convenient  vessels  in  wmch  to  keep  this 
resixL  Fill  a  test-tube  with  two-thirds 
of  old  balsam  and  one-third  of  benzine. 
A  ^end  tells  me  that  new  balsam  does 
just  as  well,  but  of  that  I  have  no  experi- 
ence. The  mixture  should  be  of  the  con- 
sistency of  cream.  Medium  2. — Gum 
dammar.  Take  two  parts  of  gum  dam- 
mar and  one  part  of  gum  mastic:  pound 
them  in  a  mortar,  and  fill  a  test-tube 
quite  full  of  the  powder,  but  do  not  ram 
it  down;  now  pour  in  benzine  until  the 
test-tube  will  hold  no  more.  Cork  the 
tube  tightly,  and  let  it  stand  in  an  oven 
for  a  few  hours,  until  the  solution  be 
quite  clear  and  all  sediment  has  sunk  to 
the  bottom.  FDtering  is  quite  unneces- 
sary. Gum  dammar  by  itself  dries 
Tery  brittle,  and  besides,  I  have  never 
been  able  to  clarify  it  These  mixtures 
of  Canada  balsam  and  of  gum  dammar 
may  be  used  indifferently  for  unstained 
.specimens.  I  do  not  know  that  one  is 
better  than  the  other,  but  for  stained 
specimens  it  is  better  to  use  only  gum 
dammar,  because  the  natural  oils  in  the 
balsam  cause  some  colors  to  fade. 

Process  I.  To  mourU  an  object  in  glycer- 
ine.— A  cell  is  necessary  for  all  but  the 
very  thinnest  objecta  Fixing  a  cell  is 
some  trouble,  but  it  is  seldom  that  any- 
thing deeper  is  required  than  a  glass  sHp 
witb  a  countersunk  cell.  As  some  people 
are  always  complaining  (quite  needlessly) 
of  the  difficulty  of  "  sealing  cells,"  I  de- 
scribe my  method:  fill  the  cell  with 
glycerine;  pick  out  all  air  bubbles  with  a 
pair  of  forceps,  put  the  object  in  the 
cell;  take  up  the  thin  glass  cover  with 
the  forceps,  breathe  on  its  underside,  and 
place  it  carefully  (do  not  drop  it)  on  the 
cell;  press  the  cover  down,  taking  care 
to  keep  the  object  in  the  middle,  and  se- 
cure it  with  a  cHp.  Leave  the  dide  for 
an  hour  in  order  that  all  superfluous 
glycerine  may  be  pressed  out;  flien  take 
it  up  and  wash  it  in  clean  water  by  dip- 
ping it  in,  and  moving  it  gently  back- 


ward atid  forward.  Wipe  the  ends  of 
the  sUde  with  a  towel;  absorb  all  the 
water  about  the  cover  with  blotting- 
paper,  and  then  varnish  it  very  thinly 
with  "Bell's  cement"  Knotting,  var- 
nish, such  as  is  sold  in  ordinary  oil  shops 
vdU  answer  the  purpose,  but  sHdes  sealed 
I  with  this  are  apt  to  leak.  Therefore  I 
I  prefer  Bell's  cement,  which  can  be  bought 
at  C;  Baker's,  High  Holbom.  Three 
coats  of  varnish  should  be  put  on  before 
the  cHp  is  taken  o^  and  the  slide  may 
then  be  "  ringed  "  on  the  turn-table  in 
any  way  that  suits  the  mounter's  fancy. 

For  mounting  in  jelly  I  again  refer 
readers  to  the  back  number  of  Science 
Oomsip.  Objects  may  be  mounted  in 
water  in  the  same  way  as  in  glycerine; 
washing  the  slide  after  putting  on  the 
cHp,  however,  is  unnecessary. 

Process  II.  To  mount  in  balsam  or 
dammar. — With  a  turn-table  draw  a  ring 
of  water  color  paint  in  the  middle  of 
the  shde.  If  the  object  be  very  thin  put 
a  smaU  drop  of  the  medium  on  the  shde, 
place  the  object  in  it,  and  put  on  the 
cover,  wetted  with  benzine,  and  press  it 
down  only  very  lightly  indeed.  It  is 
but  seldom  that  entomological  objects 
\  are  thin  enough  for  this,  so,  in  an  or- 
dinary way  proceed  as  follows.  On  the 
ring  of  paint  at  equal  distances  apart, 
place  three  small  chips  of  cover  glass,  of 
a  thickness  just  sHghtly  less  than  that  of 
the  object  to  be  mounted;  arrange  the 
object  which  should  be  quite  wet  with 
benzine,  in  the  middle;  put  on  the  cover, 
secure  it  with  a  dip,  and  let  the  medium 
run  under  by  capillary  attraction.  All 
bubbles  not  inside  the  object  will  ulti- 
mately disappear,  but  sometimes  they 
need  "  coaxing  "  to  make  them  go.  The 
chp  must  be  left  on  for  half  a  day  or  a 
week,  according  to  the  nature  of  the  ob- 
ject Any  shrinkage  of  balsam  from  the 
edge  of  the  cover  must  be  carefully 
filled  up.  SHdes  mounted  in  this  wa^^ 
should  be  left  at  least  six  weeks  to  dry. 
The  superfluous  balsam  may  be  scraped 
off  neatly  by  placing  the  slide  in  the 
turn-table,  and  using  a  sharp  bradawl  to 
cut  the  balsam.  A  good  margin  of  bal- 
sam must  be  left  round  the  edge  of  the 
cover.    The  shde  must  be  first  varnished 
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with  balsam,  but  it  may  be  finiahed  ac- 
cording to  indiyidnal  ftmcy. 

If  the  object  be  too  thid  for  any  bits 
of  cover-glass,  I  generally  use  a  slip 
with  a  countersunk  cell  Nothing  is 
easier  than  to  mount  with  these.  I 
should  use  them  almost  always,  if  they 
were  not  twice  the  price  of  smooth- 
edged  slips. 

I  will  now  speak  of  the  process  for 
preparing  insects  for  mounting.  It  is 
on  the  proper  carrying  out  of  t^ese  that 
the  worth  and  beauty  of  one's  slides  de- 
pends. 

lb  prepare  an  insect  for  being  mounted 
in  glycerine.  First  process:  Simply  soak 
it  for  a  week  in  glycerine.  Second  pro- 
cess [to  be  used  if  the  insect  be  curled 
up] :  soak  it  for  a  day  or  two  in  acetic 
acid,  then  for  half  a  day  in  distilled 
water;  this  makes  the  legs  spread  out 
Soak  in  weak  glycerine;  then  in  stronger, 
and  finally  in  pure  glycerine,  then  mount 
it  Third  process:  For  this  refer  to  the 
first  process  for  Canada  balsam.  Insects 
are  prepared  for  glycerine  jelly  in  the 
same  way  as  for  glycerine;  f or  carbolated 
water  they  are  prepared  by  simply  soak- 
ing them  in  it  for  some  time. 

To  prepare  insects  for  balsam  or  dam- 
mar,— ^Fist  process:  After  partial  dis- 
section, soak  the  specimens  in  liquor 
potasssB  in  the  usual  manner;  when  they 
are  sufficiently  transparent,  complete 
the  dissection,  and  boil  them  in  dean 
liquor  potassse  for  ten  seconds;  wash 
them  in  distilled  water,  soak  them  for  at 
least  half  an  hour  in  acetic  add.  [It 
does  no  injuiy  to  leave  them  in  this  for 
a  week,  but  an  hour  or  so  is  all  that  is 
needful  .  This  gets  rid  of  all  potash. 
Wash  them  well  in  distilled  water,  and 
then  in  methylated  spirit  ^If  they  are 
to  be  mounted  in  glycerine  instead  of  in 
balsam,  they  should  be  transferred  to  that 
medium  without  being  putinte  spirits  at 
all,  but  only  well  wa-hed  in  water]. 
Soak  them  for  a  quaiier  of  an  hour  m 
absolute  alcohol,  and  then  in  oil  of  doves 
for  a  short  time.  The  oil  of  cloves  is 
not  absolutely  necessary,  but  it  is  safer 
to  employ  it.  Objects  should  not  be 
left  for  more  than  a  week  in  oil  of  cloves, 
since  they  are  made  hard  and  brittle  by 


it  They  may  now  be  mounted  in  bal- 
sam or  dammar,  but  it  is  better  te  wash 
them  first  in  ben2ane,  in  which  thev  mav 
be  kept  for  any  length  of  time.  Second 
process:  For  oiBplaying  musdes  [appli- 
cable to  naturally  tranqMurent  objects 
only^.  Soak  for  three  or  four  days  in 
ether,  transfer  at  once  to  oil  of  dove& 
Or,  if  the  object  be  curled  up,  soak  it  in 
wat<er  to  expand  it^  and  transfer  it  to  tiie 
oil  by  methylated  spirits  and  alcohol,  as 
described  in  the  first  procesa  Third 
process:  For  the  same  puipose  and 
with  the  same  limitations  as  process  twa 
Soak  for  a  very  short  time  in  potash;  be 
very  careful  not  te  press  the  object  at 
all,  and  proceed  as  in  the  first  proceisi, 
but  without  any  boiling. 

For  soaking  in  potash  I  use  baU* 
drachm  stoppered  bottles;  for  acetic  add, 
straining  fluids,  etc.,  little  glass  pots, 
which  I  buy  at  Baker's  for  2d.  each.  For 
boiling  I  use  Httle  porcelain  evaporating 
dishes  with  handles,  which  I  buv  at 
Griffin  &  Sons',  22  Ghwrick  Street, 
Covent  Garden. — Science  Gossip, 

To  h€  ooniinued, 
•  •  • 

National  Committee  on  Micrometry. 

''PHIS  committee,  in  the  formation  of 
*•  which  most  of  the  active  micro- 
scopical societies  of  the  country  have 
taken  part,  has  been  organized  with  the 
following  officers  and  members:  F.  A.  P- 
Barnard,  LL.  D.,  President  of  Colmnbia 
College,  New  York  city,  Chairman;  RH. 
Ward,  M.  D.,  Troy,  N.  Y.,  Secretanr; 
George  R  Fell,  C.  R,  BufWo,  N.  Y.; 
Henry  Jameson,  M.  D.,  Indianapolk 
Indiana;  Prof.  S.  A.  Lattimore,  Boches- 
ter,  N.  Y.;  Prof.  Edward  W.  Morley, 
Hudson,  Ohio;  Joseph  G.  Biehardsoc, 
M.  D.,  Philadelphia,  Pa. ;  Prot  Stephen 
P.  Sharpies,  Boston,  Masa ;  Pro!  H.  L 
Smith,  Geneva,  N.  Y. ;  Prol  Albert  E 
Tuttle,  Columbus,  Ohio;  J.  J.  Wood- 
ward, M.D.,  Washington,  D.C.;  Lester 
Curtis,  M.  D.,  Chicago,  111.;  the  San 
Francisco  society  is  represents  on  the 
committee,  though  not  yet  by  a  western 
man.  The  committee  is  already  engaged 
in  discussion  of  the  large  number  of  re- 
ports and  letters  that  have  been  received 
on  the  subject. 
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Our  New  Offices. 

^TE  write  this  in  our  new  offices,  at 
14  Dey  street,  to  which  we  have 
just  moved.  The  new  rooms  are  much 
more  pleasant  and  convenient  than  our 
old  offices,  and  when  we  get  fairly  set- 
tled we  expect  to  remove  many  annoy- 
ances which  cramped  quarters  entailed 
on  us. 

Our  new  offices  are  only  a  couple  of 
doors  from  the  main  office  of  the  West- 
em  Union  Telegraph  Company,  and 
about  two  minutes  walk  from  the  Gen- 
eral Post  Office,  80  that  our  location  is. 
central,  and  as  we  are  only  a  block  or 
so  from  a  depot  of  the  Metropolitan  Ele- 
vated Railroad,  we  are  quite  accessible. 

It  may  not  be  out  of  place  to  say  that 
from  the  same  office  are  issued  the 
YouNO  Scientist,  and  the  American 
Reprint  of  the  London  Lancet. 


Microscoplsts  at  Work. 

FiR.  H.  R.  HOPKINS,  as  President 
of  the  Buffalo  General  Local  Com- 
mittee to  have  charge  of  local  matters 
with  reference  to  the  American  Society 
of  Microscopists,  has  appointed  the  fol- 
lowing sub-committees  to  prepare  the 
way  for  the  annual  convention  which 
will  be  held  in  that  city  next  August: 

Committee  on  Finance— Dr.  Thos.  F. 
Rochester,  Mr.  Stephen  M.  Clement,  Mr. 
Robert  P.  Wilson,  D.  W.  C.  Barrett  and 
Dr.  Lucien  Howe. 

Committee  on  Transportation— Mr.  Jas. 
N.  Scatcherd,  Mr.  James  Tillinghast,  Mr. 
John  Allen,  Jr.,  Mr.  Henry  H.  Richmond 
and  Mr.  Spencer  Clinton. 

Committee  on  Accommodations  and 
Rooms— Dr.  C.  C.  Wyckoff,  Mr.  Geo.  E. 
Fell,  Dr.  A.  R.  Wright,  Prof.  Ray  T. 
Si)enoer  and  Dr.  Leon  W.  Harvey. 

Committee  on  Entertainments— Capt.  E. 
P.  Dorr,  Rev.  L.  Van  Bokkelen,  Hon.  Geo. 
W.  Clinton,  Dr.  G.  C.  Daboll,  Mr.  Joslah 
Jewett  and  Dr.  F.  P.  Lewis. 
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CJommittee  on  Microscopical  Soiree — 
The  Executive  Board  of  tlie  Buffalo  Micro- 
scopical Club,  viz :  Dr.  N.  R.  Hopkins, 
Mr.  Jas.  W.  Ward,  Prof.  D.  S.  Kellicott, 
Mr.  Henry  Mills  and  Mr.  Geo.  £.  Fell. 

The  Committee  on  Accommodations 
and  Rooms  have  already  held  several 
meetings,  and  have  decided  that  the 
Central  School  building  be  the  place  for 
the  general  assembly.  This  is  the  same 
building  in  which  the  American  Associa- 
tion for  the  Advancement  of  Science 
met  two  years  ago. 

•  •  • 

Catalogue  of  Diatoms. 

TT  will  gratify  many  of  our  readers  to 
learn  that  a  French  edition  of  the 
**  Catalogue  of  Diatoms,"  by  Mr,  Fred. 
Habirshaw,  of  this  city,  is  to  be  issued 
by  the  publishers  of  the  Jouimd  de  Mi- 
crographie,  under  the  care  of  Dr.  Pelle- 
tan,  whose  reputation  gives  assurance  of 
the  excellence  of  the  edition.  Of  the 
first  edition  (American)  there  were  only 
fifty  copies  issued.  These  were  pro- 
duced by  the  electric  pen  by  Mr.  Habir- 
shaw himself,  and  privately  distributed. 
Those  who  were  so  fortunate  as  to  secure 
a  copy  of  this  valuable  work  prize  it 
very  highly,  and  the  only  thing  to  be 
regretted  was  the  limited  number  issued. 
The  new  edition  will  remove  this  diffi 
culty,  and  place  the  work  veithin  the 
reach  of  all  students  of  this  department 
of  natural  history. 

Mr.  Eitton  has  kindly  taken  the  bur- 
den of  revising  the  proofs  of  the  new 
edition,  which  will  be  improved  and  en- 
larged, and  we  trust  that  diatomists  in 
this  country  will  give  it  their  cordial  and 
substantial  support.  The  enterprise  is 
not  a  very  promising  one,  financially 
speaking,  and  Dr.  PeUetan  deserves  the 
gratitude  of  scientific  men  for  under- 
taking the  venture. 


BOOK  NOTICES. 


The  TXnit«d  States  OfflcUl  Postal  Guide. 
Boston:  Houghton.  Osgood  &  Co. 

The  number  for  April  oontains.  in  addition  to 

the  usual  information,  the  new  Clauifl<»ti«m 

Bill,  approved  Mardi  8.  which  makes  so  many  ini- 

^portant  changes  in  rates  and  details  that  ev€r>' 

business  man,  and  every  person  who  uses  the 

mails  to  any    considerable    extent,  needs  thi» 

authentic  statement  of  the  law.    The  price  fur  a 

single  number  (60  cents)  or  for  a  year  (li.»))is 

little  compared  with  the  trouble  and  unoertaintr 

avoided  by  having  the  Postal  Ouide. 


TRAirSAOTIOVS  07  800XXTIBS. 

Koxs.— It  will  sflBnd  as  graat  pkanirs  lo  pnUlalmolM 
of  tiM  TnuiMflMmia  of  any  of  our  MIoroMopiMl  SooMIm. 
rho  limited  spsoo  «l  oar  oommaad  prtoladM  tb*  ii- 
MrUoa  of  lengtlMDad  Mooante  of  m«r«  Unrimi  MxS^ 
Wo  with  It  Also  to  bo  dlKtlaoCly  andentood  thai  tteM 
ropora  ars  paMlahod  ■•  loeeivod  froni  tlw  BMnteilii 
of  the  diflbrontfloeiotlw,  and  tbo  Joonial  to  not  to  be 
hold  la  say  wlao  roapooalblo  for  any  otatemoDti  eo«> 
katnod  thoraln. 


How   York    HIevooooploal     Booloty— The 

regular  oonTersaciona  meeting  of  this  ■octetywu 
held  at  their  rooma  on  the  evening  of  l£troh  U 
1879,  the  president,  Mr.  J.  D.  Hyatt,  in  the  chtir. 
Donations  received :  from  Mr.  Hyatt,  slide  of 
"Meridion  oiroalare,**  many  perfect  drelet  cf 
these  diatoms,  procnrpd  from  WestPolot  N.I. 
and  Just  mounted  by  him.  Also  from  Fred.  Hibir- 
shaw,  Esq.,  a  set  of  about  three  dozen  Spoogidc, 
illnstra  ing  papers  of  H.  J.  Carter,  in  Annals  ud 
Magazine  of  Natural  History,  187C-78,  mounted  bj 
A.  0.  Oole  from  the  original  materiaL  Of  tbcie 
there  are  but  two  other  sets  in  existence,  cm  in 
the  British  Museum,  and  the  other  la  owned  by 
J.  Higgins,  Liverpool.  At  the  oonveraazioDe,  «Atr 
the  regular  business,  waa  exhibited  among  other 
objeote,  by  Mr.  Hyatt,  water  from  Weat  Point  con- 
taining living  diatoms,  ehiefly  Meridion  oircolare- 
also  by  the  Recording  Secretary,  by  means  of  p(^r> 
ized  light,  the  curious  and  m&gnifloent  larva,  (from 
his  aquaria),  "  Oorethra  Plumicornis.** 

The  regular  meeting  of  the  New  Tork  lGcn>- 
soopioal  Society  waa  held  April  4,  1879,  PieiideDt 
Hyatt  presiding. 

Donations:  By  Mr.  Van  Brunt,  two  slidoB  d 
edible  truffles,  found  by  Mr.  W.  B.  Gerard  oa 
8tat«n  Island;  by  Mr.  G.  8.  Shults,  the  SeereUi?. 
a  alide  of  so-called  "edible  earth,"  firom  JapftB« 
composed,  however,  principally  of  diatoms,  maoT 
of  beautiful  forms.  After  some  routine  boiiDeM 
was  transacted,  the  meeting  adjourned. 

The  regular  meeting  of  the  New  Tork  Micro- 
scopical Sooiety  was  held  April  18»  1879,  Ghatrman 
Hyatt  presiding. 

The  principal  bnaineas  waa  selecting  newqaar* 
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ten.  It  WM  decided  that  the  Boeiety  rent  the  two 
commodiouB  roomi  belonging  to  the  Snndftj  School 
of  "All  SonlB  Ghnrch,**  Ko.  239  Fonrth  Avenne, 
near  19th  Street,  where  they  will  be  pleased  to  meet 
fHendg  and  oo-worken  on  the  first  and  third  Fri- 
day eyenings  of  each  month  (except  vacation  in 
Joly  and  Angnst)  during  the  next  year.  Some 
carions  and  interesting  entomological  objects,  to- 
gether with  other  general  slides  were  shown,  after 
which  the  meeting  a^Jonmed. 

The  regnlar  meeting  of  the  New  York  Hicruacop- 
ical  Society  waa  held  May.  2^  1879,  at  the  Society's 
new  rooms,  289  Fonrth  ayenue. 

Dr.  Hull,  of  Coeymana,  N.  Y.,  an  aotiTe  mi- 
croacopisty  waa  present  aa  a  yiaitor. 

The  Committee  on  Excursions  made  their  final 
report  of  places  to  Tisit  for  the  season,  which  are 
asfoUows:  MayS~Hyatt*s  Ditch,  Fordham.N.Y.; 
May  IT^Fahrriew,  N.  J.;  May  80-Pelham  Bridge, 
Bartow  Station^  Elarlem  Biver  Branch  of  N.  Y.  & 
X.  H.  B.  B.;  June  7^New  Dorp,  Staten  laland; 
Jane  2l~Fort  Morris,  freah  water  ponda;  July  5— 
Weehawken  Ferry,  New  Jeraey  aide;  July  19— Har- 
lem Eilla,  for  aalt  water  dredging;  Aug.  2— Bock- 
away,  Jamaica  Bay;  Aug.  16 -Glen  Gove,  L.  I.; 
Aag.  90— Eaat  Newark,  fresh  and  bracklah  water; 
Sept.  6— Harlem  Bridge,  for  ponds  in  neighbor- 
hood. Any  ftirther  pirticalars  will  be  furnished  by 
the  Becording  Secretary,  on  application. 

PtoC.  Arthur  0.  Elliott,  of  PeekakiU,  N.  Y.,  was 
elected  an  aaaociate  member. 

An  inritation  to  attend  the  annual  reception  of 
the  Weatcheater  (Pa.)  Philoaophioal  Society  waa 
received  with  thanks. 

Mr.  Wall  exhibited  aporea  of  the  Esqnisetum,  or 
"  horse  tail,**  showing  the  curious  and  inatantane- 
oos  effect  of  moisture  upon  them,  in  the  diverg- 
enoe  of  their  spirals. 

A  variety  of  algie  and  diatoms  were  shown,  from 
**  Hyatt's  Ditch,"  by  Mr.  Hitchcock,  and  numerous 
objects  by  other  members. 

A  letter  from  the  Boyal  Microscopical  Society,  of 
London,  was  received,  announcing  that  our  Society 
had  the  honor  conferred  upon  them,  of  making 
oar  Presidents,  while  in  office,  a  **  Fellow,"  ex 
officio^  of  their  society. 

This  communication  was  received  with  thanks, 
aid  the  Oorresponding  Secretary  requested  to  ac- 
knowledge the  favor. 

Ghas.  S.  Shxtltz,  Becording  Secretary. 

Rochester  (Iff*  IT.)  Mlcroecoplcml    Socletjr. — 

The  fiochester  Microscopioal  Society  met  at  the  Free 
Academy,  April  14,  Preaident  Lattimore  in  the 
chair. 

The  "  stated  paper'*  was  read  by  the  Bev.  Myron 
Adams,  his  subject  being  "The  Structure  of  In- 
sects*" The  paper  was  very  fully  illustrated  by 
means  of  plain  and  colored  drawinga. 


Mr.  Matthews  reported  the  purchase  of  two  re- 
volving tablea,  of  Mr.  Fell,  of  Baffaio— a  plain 
table  at  15.50,  and  one  with  drawers  at  $10.  These 
tablea  were  thoroughly  examined  by  members,  and 
found  well  made  and  nicely  finished.  Since  these 
were  purchased,  Mr.  Fell  haa  added  a  lock  or  clamp 
whereby  the  top  may  be  fastened  in  any  desired 
position.  Prof  Kellicott,  who  was  present  at  this 
meeting,  spoke  of  the  lock  or  clamp  aa  a  valuable 
addition  to  the  working  qualities  of  the  table. 

Nine  gentlemen  were  nominated  for  active  mem- 
bership, and  on  ballot  all  were  elected. 

Drs.  E.  M.  Moore,  of  Bochester,  and  Gtoo  E. 
Blackham,  of  Dunkirk,  were  elected  honorary 
members. 

Prof.  Ohas.  Forbes  was  appointed  by  the  Presi* 
dent  to  addreas  the  society  at  its  next  meeting 
(May  12),  and  Messrs.  Dransfield,  McOuire  and 
Darrow,  to  furnish  microscopes. 

The  President  called  attention  to  a  micrometer 
made  by  Prof.  Bogers,  of  Harvard;  also  to  a  turn- 
table (a  combination  of  Oox  and  Zentmayer's) 
made  by  a  firm  of  this  city. 

The  exhibit  was  aa  follows:  Bogers  micrometer, 
by  Mr.  Osgood;  photo-micrographs,  by  Mr.  Adama 
and  Mr.Biivin;  mounts  of  seeds,  by  Mr.  BrowneU, 
of  Lyons;  Oyclops  quadricomis,  and  parallel  ruler 
turn-table,  by  Dr.  French ;  diatoma  and  other  ob- 
jects, by  Mr.  Bebasz  and  Dr.  Morgan. 


Baffialo  Mleroaeopleml  Cl«b. — At  the  regular 
meetiog  of  the  club  held  at  theGrosvenor  Libraryi 
April  7,  Prof.  D.  0.  Kellicott  read  a  paper  on 
blood  crystals,  with  comparative  illustrations  of 
the  different  forms  peculiar  to  heemoglobin,  and 
hasmatiD;  showing  apparent  inaccaracies  in  exisi- 
ing  drawings  of  these  peculiar  crystals,  as  found  in 
previous  treastises  on  the  subject. 

Prof.  A.  H.  Chester  of  Hamilton  College,  ex- 
hibited some  beautiful  crystalizations  of  gold,  sil- 
ver, and  copper,  natural  and  artificial ;  the  latter 
of  bis  own  preparation  by  several  distinct  processes, 
all  of  which  were  much  admired  for  their  novelty 
and  beauty. 

An  interesting  and  well-attended  meeting  of  this 
club  was  held  on  the  evening  of  May  IS,  at  the 
same  place.  Mr.  G.  E.  Fell  read  a  paper,  detailing 
with  great  clearness  his  method  of  mounting  opaque 
objects  in  cells  of  wax,  enclosed  in  metallic  rings, 
illustrated  by  numerous  slides  showing  their  ap- 
pearance at  different  stages  of  the  process. 

Dr.  Lucien  Howe  read  some  notes  of  a  paper  to 
be  given  more  clearly  hearafter,  on  the  eyes  of  the 
spider,  and  insects  in  general.  The  question  waa 
physiologically  treated,  with  reference,  compara- 
tively, to  the  eyes  of  both  lower  and  higher  forma 
of  animals,  showing  relation,  progreas  and  de- 
grees of  development  in  adaptation  and  perfecti- 
bUity. 


118 


THE  AMERICAN 


Mr.  Oaklej,  of  the  Houte  of  BleTin  &  Oakley, 
photographers,  exhibited  Bpeoimena  of  their  work, 
in  the  form  of  micro-itereographs  of  seyeral  very 
dearly  defined  objeeta. 

Jamu  W.  Waso,  Saoretary. 


Mew  Jcracjr  HleviMeoplcal  Boeletj*— This 
Society  met  at  Batgera  Collage,  New  Brnnawiok, 
on  the  2l8t  of  April.  Two  new  mambera  were 
eleeted.  It  waa  determined  that  the  annual  meet- 
ing of  the  26th  of  Hay,  ahonld  be  open  to  the  pab- 
lie,  and  Dr.  H.  B.  Baldwin  waa  reqaeated  to  read  a 
paper  on  the  **  Servioe  of  the  Mieroaoope  in  Medi- 
cal Scienoe,**  and  the  aeeretaiy  to  give  a  paper  on 
Tatmdla  cruenU^  the  **  Bloody  Dew  "  of  Bnrope, 
he  having  collected  thia  Alg»  recently  in  Sngland. 
The  Becretaiy  exhibited  a  piece  of  atont  foolaoap 
writing  paper.  The  original  aize  waa  three  inohea 
by  two  inohea,  but  it  waa  nearly  eaten  np.  This 
waa  done  by  a  pair  of  fliea  which  had  just  oome  oat 
of  their  hibernation.  The  apedmen  waa  intereat- 
ing  aa  ahowing  the  aolyent,  and  ancking  powera  of 
theiaaeol.  In  aome  apota  where  the  paper  had 
been  aoftened  by  the  aeoretiona  of  the  inaeot, 
there  were  little  teat-like  prominencea  where  the 
pulp  had  been  drawn  np,  and  ao  to  apeak  molded 
by  the  aaetorial  proboada.  In  no  oaae  waa  the 
Hbre  bitten,  but  aoftened,  and  drawn  up;  and 
around  the  holea  ao  made  in  the  paper,  waa  a  tiny 
wave  or  cnrl  ahowing  that  the  auctorial  organ  waa 
preaaed  with  oonaiderable  force  againat  the  edge, 
thop  pushing  the  aoftened  edge,  ao  aa  to  curl 
away  from  the  hole.  This  curling  in  every  instance 
was  upward  and  on  the  side  occupied  by  the  fly 
while  eating.  Though  much  larger  than  the  ordin- 
ary domestic  fly,  thia  insect,  like  the  other,  hiber- 
nateain  our  bouaes;  and  it  must  now  be  admitted 
that  aome  of  the  miachief  done  to  books  and 
papera,  which  haa  been  charged  to  the  nenroptor- 
ous  insect,  Lepitma  taoharina  stands  chargeable 
to  thts  dipterous  fly,  and  perhapa  to  other  mem- 
bera  of  thia  order.  The  secretary  exhibited  the 
large  feathery  antenna  of  Anophdeg,  the  large 
apring  mosquito,  A  slide  with  a  thin  section  of 
ligmite  from  California,  prepared  by  Dr.  A.  C. 
Stokes,  was  said  by  the  secretary  to  be  from  con- 
iferous wood,  the  "pitted  oells"  t)eing  veiy  dis- 
tinct. Dr.  Baldwin  showed  diatoma  which  he  had 
obtained  from  the  aea  beach  at  B*megat.  A  slide 
prepared  by  the  aecretary  from  a  drop  of  the  ooni- 
tenta  of  the  dam,  Mya  armaria^  obtained  at 
Manasquan,  N.  J.,  ahowed  that  the  food  of  this 
mollusc  waa  mainly  compoaed  of  diatoma.  It 
aeemed  that  in  one  atomach  there  might  be  a 
million  individuals.  After  appointing  the  neoea- 
committees  to  arrange  for  the  annual  meeting,  the 
«odety  adjourned. 

8*  LooKwooD,  Secretary. 


State 

regular  meeting  of  this  Bodety  waa  held  tithe 
Academy  of  Sdenoea,  March  28,  Preddent  Fuller 
in  the  chair. 

After  the  tranaaction  of  routine  bnsfaMst,  Dr. 
Leater  Curtia  read  a  paper  on  the  **  Tactile  Hain 
of  Certain  Animala,**  which  may  be  summarised  u 
follows: 

The  first  notieeable  peculiarity  of  the  tieti> 
hair,  aa  in  the  anout  of  a  mouse,  ia  the  great  ku 
of  the  follicle,  several  times  the  diameter  of  lo 
ordinary  hair  fbllide.  Thia  foUiole  haa  a  bnlgiog 
about  one-third  of  the  diatanoe  ftom  the  top,  wUoh 
corresponds  with  a  remarkable  enlargementvithiiL 

Two-tfairdaof  the  lower  portion  of  thefoOidt  ii 
surrounded  by  striated  musenlar  fibre,  which  ap* 
pears  to  arise  from  the  dde  of  the  fdUelabyi 
short  tendon  endroling  it,  and  these  pass  off  to  i 
condderable  distance,  to  beoome  lost  in  the  bw- 
onlar  fibres  of  the  Up.  Theee  musoles  ara  tu- 
nished  with  a  rich  plexna  of  unusually  laiga  oapif 
laries.  Other  mnades  are  attaehed  to  the  hair  ia  i 
manner  somewhat  aimilar  to  the  ordinary  erseton 
of  the  hair,  but  are  more  abundant,  and  of  th6 
striated  variety. 

^thfai  the  follide  and  outdde  the  root  sheath  (tf 
the  hair,  is  a  dose  plexna  of  very  fine  capUltriet, 
which  send  branchea  over  the  enlargement  duo- 
tioncd  above,  and  form  a  peculiar  ring-like  plexu 
above  it.  Between  the  branches  of  this  lisg-likt 
plexus  there  ia  but  little  tiasne,  but  in  the  mooii 
and  cat,  at  least,  it  does  not  form  a  siniu,  u  ii 
daimed  by  aome. 

The  enlargement  surrounda  the  hair  eooeotli^ 
ally,  and  conaiata  of  two  parte,  the  outer  of  whieb, 
when  the  follicle  ia  divided  longitudinally  thioosh 
the  centre  of  the  hair,  is  nearly  dronlar  in  ootiior. 
and  is  attached  to  the  inner  part  by  a  abort,  tliick 
pedide.  It  ia  interspersed  with  oblong  nodo.  T^ 
inner  part  is  not  as  wide,  but  is  longer,  and  loi* 
rounds  the  root  sheath  like  a  band. 

The  speaker  considered  these  last  stmctoR*  ^ 
be  of  a  nature  aimilar  to  the  terminal  organi  oi 
nervea  found  in  other  portiona  of  the  body,  but  vu 
not  prepared  at  present  to  prove  hia  podtioo. 

The  paper  oloaed  with  a  brief  bibliography  of  tbt 
subject,  after  which  numeroua  elides  iUsstratiBg 
the  structures  discussed  were  exhibited. 

Adjourned. 

The  annud  meeting  of  the  State  Mlcroioopia^ 
Sodety  of  lUinds  was  held  at  the  Academy  ot  Sci- 
encea,  April  25. 

The  address  of  the  Preddent  occupied  that  por- 
tion of  the  evenmg  usually  devoted  to  the  readifl^ 
of  papers,  and  condsted  of  a  review  of  important 
microscopical  work  during  the  last  year,axK]of 
improvements  in  mlcrosoopes  and  accesseriea;  alio 
a  review  of  the  worit  of  the  Sodety  ^mag  the 
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same  period,  and  reoommendatioDi  at  to  work  diir> 
iDg  the  ooming  year. 

The  Sooiety  ihea  proceeded  to  the  eleotion  of 
officers,  as  foUows: 

Presideni— Prof.  H.  A.  JobDson. 

Yioe-PreBidents--H.  H.  Babcook  and  Lester  Cor* 
Us. 

Treasnrer—W.  H.  Sommeri. 

Beeording  Seoreta(y->E.  B.  Sknart. 

Gorresponding  Seoretaiy— Prof.  William  T.  Bel- 
^eld,  M.  D. 

Trostees—H.  W.  FoJler,  Jas.  OolgroTe,  Prof.  £. 
O.  Basiin,  B.  W.  Thomas,  H.  F.  Aiwood. 

The  Society  then  paised  a  rote  of  thanks  to  Mr. 
FoUer,  for  his  long-oontinned  and  faithfU  efforts 
in  its  interests  daring  his  presidency  (a  period  of 
eight  years). 

President  Johnson  and  Messrs.  Babcock,  Oortis, 
FoUer  and  Stuart,  were  elected  a  atandtaig  com- 
mittee on  micrometry,  with  power  to  appoint  a 
delegate  to  the  National  Oommittee. 

Adjourned  to  fonrth  Friday  in  May. 

Ebmst  B.  Stuabt,  Secretary. 


DisseeUBg  Klcvoeeopes_At  a  meeting  of  the 
Qaekett  Microscopical  Olnb,  held  Nov.  22, 1878,  the 
following  interesting  discnssion  was  held  on  this  snb- 
jeot,  ProC  Hnxley,  F.  B.  8.,  President,  in  thechah: 

The  President  said  that  the  snbject  which  he 
wished  to  bring  before  them  that  erening  was  a 
sort  of  eontriyance  which  he  had  recently  adopted 
hhnaelf^  for  the  purpose  of  making  dissections. 
They  would  all  be  aware  that  in  a  microscope  to  be 
used  for  delicate  dissections,  certain  qoaliflcations 
irere  absolutely  essential.  In  the  flrst  place  they 
mnet  have  perfect  steadiness,  the  stand  must  be 
firmly  and  well  supported,  and  be  of  sufficient 
strength  and  weight  to  bear  the  pressure  put  upon 
it  without  moving.  Next  it  must  be  of  conrenlent 
height,  so  that  in  working,  the  hands  might  get  a 
steady  support;  it  should  ftilfll  these  two  condi- 
tioDS,  and  yet  not  be  so  large  as  to  be  clumsy. 
The  next  point  was  as  to  the  lenses;  they  should 
be  of  such  a  form  as  to  give  a  maximum  of  power, 
and  yet  at  the  same  time  afford  sufficient  distance 
between  them  and  the  object  to  admit  of  needles 
being  moved  fireely  to  an  angle  of  60°  with  the  sur- 
face of  the  plate,  because  the  efficiency  of  the 
needles  obriously  depended  upon  the  angle  at 
which  they  could  be  used,  and  if  a  lens  were  made 
with  a  wide  face  it  would  very  often  interfere  with 
the  moTcmenw^  of  the  needles.  Then  there  was 
another  point  of  still  greater  importance:  When  a 
careful  dissection  had  been  made  it  often  became 
desirable  to  examine  it  with  a  much  higher  power 
than  the  one  which  had  senred  the  purpose  of 
preparation,  and  prorislon  ought  to  be  made  to 
enable  as  high  a  power  as  was  desired  to  be  brought 
to  bear  without  disturbing  the  object,  and  this 


could  only  be  done  by  placing  a  compound  body 
above  the  simple  lens.  The  President  then  ex- 
hibited the  instrument  which  he  had  devised  to 
meet  these  requirements,  and  pointed  out  that  it 
consisted  of  a  gUss  stage,  having  a  large  aperture 
in  the  centre,  and  mounted  horizontally  upon 
three  supports,  one  of  which  was  formed  by  the 
pillar  of  the  body;  in  this  way  it  stood  with  great 
steadiness,  and  was  strong  enough  to  besr  con- 
siderable pressure.  The  lens  was  carried  by  an 
arm  projecting  from  the  pillar,  and  made  to  turn 
aside  horizontally  when  required;  focussing  and 
illumination  were  managed  in  the  usual  way,  but 
there  was  a  slow  motion  in  addition  to  the  rack- 
work.  In  offering  the  instrument  for  dis<nission, 
the  question  would  arise  as  to  the  best  form  of 
lens  to  be  employed,  and  he  hoped  to  receive  the 
opinions  of  the  members  upon  this  and  other 
matters;  but  at  present  he  used  An  ordinary  low- 
power  achromatic  obJectlTe  made  so  as  to  slip  into 
the  arm  without  screwing;  there  was  great  con- 
venience in  thus  mounting  and  using  a  simple  lens. 
With  the  old  doublet  there  was  much  difficulty  in 
working  comfortably,  and  whether  a  person  could 
do  so  or  not  depended  a  good  deal  upon  his  nose, 
being  specially  troublesome  in  the  case  of  those 
persons  who  had  somewhat  aspiring  noses.  In 
addition  to  the  lens  which  he  had  placed  upon  the 
instrument,  there  was  another  belonging  to  it  of 
half  the  focal  length.  Now,  supposing  they  had 
made  their  dissection  successfully,  the  point  was 
how  to  be  able  to  convert  the  instrument  at  once 
into  a  compound  microscope  without  disturbing 
either  the  lens  or  the  object.  One  of  his  alms  in 
life  had  been  to  get  microscope  makers  to  abolish 
screws,  which  he  regarded  altogether  as  abomin- 
able inventions,  and  in  this  instance,  the  com- 
pound body  had  been  made  to  slip  over  the  out- 
ride of  the  socket  in  which  the  objective  had  been 
pkced.  This  plan  answered  fairly  well,  but  he 
thought  it  would  be  better  to  have  it  made  to  fit 
rather  more  easily,  and  to  be  secured  by  a  bayonet 
Joint,  because,  supposing  that  the  power  employed 
was  not  sufficient  for  the  purpose,  then  inconveni- 
ence arose  unless  the  body  could  be  got  off  again 
with  sufficient  ease  to  ensure  the  object  remain- 
ing undisturbed  by  any  jerk  or  movement.  With 
the  improvement  of  the  bayonet  joint,  it  would  be 
easy  to  remove  the  body,  and  having  taken  out 
the  first  lens  and  dropped  io,  say  a  one-eighth 
inch,  the  body  would  go  on  again  without  any 
disturbance.  He  had  the  instrument  before  them 
made  upon  that  pattern,  to  see  how  the  thing 
would  work;  he  had  used  it  for  the  past  six  or  eight 
months  incessantly,  and  could  certainly  say  that 
for  his  requirements  It  was  the  best  thing  he  had 
seen,  and  he  belicTed  that  with  the  little  addition 
of  a  bayonet  Joint  it  would  be  as  nearly  perfect  as 
any  instrument  of  the  kind  could  well  be.    He 
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thoaght  that  all  perfoni  who  had  been  obonpied 
in  maUng  minute  diiseetloni  woold  Bee  that  it  had 
value,  and  met  all  the  requirements  of  the  moit 
delicate  work.  He  hoped  that  the  member  s  would 
examine  and  eriticize  it,  and  make  any  soggeetions 
that  ooonrred  to  them  for  its  farther  improvement, 
for  it  was  becoming  of  very  great  importance  to 
examine  thia  sections  and  minnte  portions  of  dis- 
seotions  without  subjecting  them  to  any  such  dis- 
turbance as  to  oanse  the  slightest  alteration,  and 
it  was  equally  important  to  be  able  to  bring  to 
bear  upon  them  uoder  such  conditions  the  highest 
powers  that  might  be  needed. 

Dr.  Matthews  inqoiredif  the  President  spoke  of 
dissecting  in  water? 

The  President  said  that  he  referred  to  dissection 
in  a  very  shallow  trough,  and  by  transmitted  light. 

Dr.  Matthews  inquired  if  the  President  had  ever 
employed  a  binocular  eye-piece  for  dissecting  pur- 
poses? 

The  President  si  id  he  must  confess  that  he  was 
rather  heretical  as  to  binoculars  in  such  cases. 
What  was  really  wanted  was  to  have  the  object 
well  lighted  and  well  defined.  For  all  ordinary 
purposes  there  was  nothing  better  than  a  good 
watchmaker*8  eye-glass,  because  It  was  so  readily 
adjusted  to  the  work,  and,  with  a  good  orbicularis, 
to  keep  it  in  place,  there  was  no  trouble  in  using  it. 

Dr.  Mathews  explained  that  he  meant  the  or- 
dinary binocular  eye-piece,  and  not  the  binocular 
microscope.  Some  persons  had  a  difficulty  in 
holding  an  eye-glass  properly,  and  to  meet  such 
cases  there  was  another  plan  for  using  a  single 
lenii,  namely  mounting  it  upon  an  elastic  wire, 
which  could  be  moved  to  or  firom  the  object  as  re- 
quired, by  the  pressure  of  the  head. 

The  President  said  that  there  was  sometimes  a 
little  difficulty  about  holding  the  glass  in  the  eye 
at  first.  When  a  person  was  beginning  to  do  so, 
he  was  apt  to  indulge  in  a  good  deal  of  impatient 
ejaculation;  because,  when  he  got  absorbed  in  his 
work,  he  forgot  the  eye-glass,  and  let  it  drop  occa- 
sionally into  the  middle  of  his  dissection. 

Mr.  Ingpen  thought  that  a  large  spot  lens  would 
be  found  of  value,  so  as  to  get  a  black  ground  for 
the  illumination  of  delicate  transparent  tissues  in 
water,  especially  as  it  would  not  exhibit  the  dis- 
turbance of  the  surface  of  the  water  by  the  needles. 

The  President  said  that  he  generally  used  a  black 
screen  for  latter  purpose.  There  was  one  other 
point  upon  which  he  should  like  to  have  the  opinion 
of  the  club,  and  that  was  upon  the  best  way  of 
illuminating  things  whilst  working  by  dayUght. 
He  could  not  get  on  very  well  with  the  condensing 
lens,  and  found  it  rather  troublesome;  reflected 
light  seemed  to  be  the  best,  and  he  had  often 
wondered  if  a  polished  hollow  cone  would  be  a 
good  sort  of  thing  to  use. 

Dr.  Matthews  said  that  the  idea  had  occurred  to 


him  of  adapting  something  like  the  "tpflcvb^ 
uteri**  to  the  purpose,  which  would  reiembte  & 
Wenham*s  iliuminator  inverted.  He  thought  it 
would  answer  very  well  with  a  lens  inserted  into 
the  wide  end ;  he  was,  in  fact  on  the  point  of  hi?- 
ing  one  made,  to  try. 

Mr.  Oharles  Stewart  was  sorry  to  say  that  b« 
must  differ  somewhat  fh>m  their  President  u  to 
the  value  of  the  binocular  mieroeoope  in  diaaeetmg, 
for  he  had  found  it  of  the  greatest  use  in  the  nsv 
of  transparent  objects,  since  it  enabled  him  to 
recogniae  the  precise  position  of  one  object  ahove 
or  below  another,  with  a  fkoility  which  he  thoaght 
was  of  the  greatest  importance.  He  also  vitbed 
to  bring  before  them  a  little  matter  whieh  ia 
thought  might  be  of  interest,  as  it  was  is  tmt 
degree  connected  with  the  subject  which  hades- 
gaged  their  attention.  In  miJcing  minateiss^N 
dissections,  he  had  often  found  the  want  of  i  per- 
fectly structureless  background  upon  which  to^ 
the  object,  and  upon  which  it  might  be  titat^l 
with  spirit,  and  set  aside  to  work  upon  at  leuare. 
He  had  tried  various  Uiings,  but  at  len^  Mr. 
Field,  of  the  Ozokerit  Works,  gave  him  a  smiil 
quantity  of  black  Oaokerit  (or  black  wax  aa  tiief 
called  it),  and  this  seemed  to  answer  admirabW.for 
it  melted  at  a  low  temperature,  remaio«d  icf* 
enough  to  stick  a  pin  into,  and  was  abiohitalTiifi- 
acted  upon  by  strong  alcohol,  or  water,  or  bjicj 
mixture  of  them.  When  required  for  use  it  vu 
only  necessary  to  put  a  few  knobs  of  it  in  a  atottr. 
and  when  it  was  warmed  it  flattened  ont  orer  tb« 
bottom  with  as  smooth  a  surface  as  oouid  be<l^ 
sired.  There  were  two  sorts  of  it,  one  bong » 
little  harder  than  the  other—he  had  broDghtsoce 
specimens  of  each  with  him  to  the  meeting,  bcth 
in  the  lump  and  run  ont  in  small  sanoera;  the  tisai.'. 
these  little  saucers  being  ground  off  flat,  a  ^ 
cover  could  be  laid  over  them,  and  the  oootenti 

would  be  preserved  from  dust,  and,  in  a  gro^ 
measure,  firom  evaporation  also.  One  Teiygras 
advantage  about  this  stuff  was,  that  there  wid  co 
s'ain  to  come  out  of  it;  if  gutta  peroha  waa  aiei 
the  apirit  extracted  a  kind  of  gummy  prodoetfrae 
it,  a  stain  came  out  of  it,  and  it  very  soon  beeiB^ 
brittle,  whilst  even  the  best  cork  contained  Dflmflr- 
ons  small  cells,  which  got  out  after  a  time,  m 
seemed  to  have  a  peculiar  proclivity  for  attadufi^ 
themselves  to  the  most  delicate  nerrea  and  wj^ 
ments.  The  new  substance  seemed  to  him  to  m 
a  want,  and  it  was  equally  useful  for  large  ditsf<> 
tiona,  a  a  it  cou*d  be  made  to  line  a  trongh«iu> 
very  litUe  trouble. 


EXOHAVaSS. 

Wanted  to  exchange,  good  elides  (Frenoh  mooiiv- 
ing)  for  condensing  lens  on  stand,  or  sund&ra  m^ 
alides  of  vegetable  preparations.  C  B.  hunei. 
Madison,  Ind. 

Wanted,  a  No.  S  eye-piece,  ft-inoh  obiectiTe.  cr 
polarisoope,  in  exchange  for  vanona  weli-ow^^^ 
objects.  John  Walker,  810  13th  avenue,  S.  ViDoe- 
apolis,  Minn. 
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Organisms  in  the  Blood,  and  the  Germ 

Theory.* 


E  have  here  in  a 
small  illustrated 
work  an  able 
critical  renume 
of  some  of  the 
most  important 
facts  previously 
known  on  the 
subject,  together 
with  others  not 
hitherto  pub- 
lished, tending 
not  only  to  in- 
crease our  knowledge,  but  also  to  throw 
light  upon  the  general  question  of  the 
relations  of  the  microscopic  organisms 
found  in  the  blood  to  disease. 

Nearly  two  thirds  of  the  work  refers 
to  the  existence  in  the  blood  of  vegetal 
organisms  of  the  tyi)e  of  bacteria,  bacil- 
lus, and  their  allies,  while  the  remaining 
third  relates  to  the  existence  in  this  situ- 
ation of  animal  organisms.  We  have  in 
this  latter  part  a  brief  but  interesting 
history  of  what  is  known  concerning  the 
existence  of  nematoid  hematozoa  in  the 
lower  animals,  and  also  of  what  has  been 

*The  Microscopic  Organisms  found  in  the 
Blood  of  Man  and  Animals,  and  (heir  Rdalions 
to  Disease.  By  Timothy  Richards  Lewis,  M.B., 
Army  Medical  Department,  Special  AHsistant 
to  the  Sanitary  CommiRHloner  with  the  Govern- 
ment of  India.   (Calcutta,  1879.) 


learned  concerning  the  embryos  of  the 
Filaria  sanguinis  hominis,  first  discovered 
by  the  author  in  1872,  in  the  blood  of 
persons  suffering  from  Chyluria. 

It  seems  evident  from  the  account 
here  given  that  we  have  still  almost 
everything  to  learn  as  to  the  source  and 
parental  forms  of  these  embryo  nem- 
atoids  found  in  the  blood  of  man.  The 
hypothesis  of  Manson  concerning  the 
part  played  by  mosquitos  as  intermedi- 
ate hosts  (within  which  some  of  the  em- 
bryos swallowed  may  undergo  develop- 
ment, and  from  the  bodies  of  which  par- 
ent forms,  capable  of  infecting  man,  may 
find  their  way  into  drinking  water) 
seems,  from  the  careful  observations 
made  by  Lewis,  to  be  rendered  more 
than  doubtful  The  relations  of  these 
organisms  to  the  morbid  conditions  with 
which  they  are  associated  are,  indeed, 
full  of  the  most  puzzling  difficulties.  It 
is  somewhat  doubtful  whether  the  ma- 
ture form  of  this  helminth  has  yet  been 
discovered,  notwithstanding  the  obser- 
vations of  Dr.  Bancroft  in  Australia,  and 
of  Dr.  Lewis  himself  (as  referred  to  on 
pp.  85-89).  The  fact  of  the  persistence 
01  the  envelope  of  the  ovum  as  a  dia- 
phanous sheath,  surrounding  each  of  the 
young  embryos  found  in  the  blood  of 
man,  would  seem  to  the  writer  strongly 
to  suggest  the  probability  that  the  em- 
bryos in  question  have  been  liberated  at 
once  into  some  portion  of  the  vascular 
system,  rather  than  that  they  have  en- 
tered it  from  without  by  penetrating  its 
walls.    If  such  a  process  of  struggling 
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through  tissues  were  to  take  place,  their 
thin  maphanous  envelopes  would  stand 
a  good  chance  of  being  torn  and  left 
behind. 

Nematoid  helminths  have  long  been 
known  to  occur  in  the  blood  of  many 
birds,  and  Dr.  Lewis  says:  ''I  have  ex- 
amined a  considerable  number  of  the 
ordinary  Indian  crow  {Corvun  tfplendens), 
and  have  found  that  the  blood  of  nearly 
half  of  those  which  have  come  under 
my  notice  have  contained  embryo  haem- 
atozoa  of  this  character.  Sometimes 
they  are  in  such  numbers  as  to  make  it 
a  matter  of  surprise  how  it  is  possible 
that  any  animtd  can  survive  with  so 
many  thousands  of  such  active  organisms 
distributed  throughout  every  tissue  of 
its  body.  The  birds  did  not  appear  to  be 
affected  in  the  shghtest  degree  by  their 
presence.  In  their  movements  they  are 
very  similar  to  the  nematoid  emoryos 
found  in  man;  they  are,  however,  con- 
siderably smaller,  and  manifest  no  trace 
of  an  enveloping  sheath." 

Again,  observations  made  many  years 
ago  by  MM.  Gruby  and  Delafond  went 
to  show  that  4  to  5  per  cent  of  the  dogs 
in  France  harbored  microscopic  nema- 
todes in  their  blood;  Lewis  ascertained 
in  1874  that  more  than  a  third  of  the 
pariah  dogs  of  India  are  similarly  af- 
fected, whilst  Dr.  P.  Manson  has  shown 
that  this  kind  of  parasitism  affects  at 
least  an  equal  proportion  of  dogs  in 
China.  The  embryo  nematodes  belong- 
ing to  dogs  of  these  different  coimtries 
seem  to  agree  with  one  another  in  all 
their  characters.  It  is  important  to  note 
that  their  presence  is  not  associated  with 
the  existence  of  any  definite  disease. 
The  dogs  harboring  such  parasites  are 
outwardly  indistinguishable  from  others 
which  have  them  not  Strange  as  this 
may  seem,  it  is  also  strange  that  the 
mode  in  which  the  embryo  organisms 
gain  access  to  the  blood  is  still  involved 
in  great  obscurity.  It  is  true  that,  by 
several  observers  at  different  times, 
thread-like  mature  nematodes  {Filaria 
immitis)  have  been  found  in  more  or  less 
abundance  in  the  right  chambers  of  the 
heart  of  the  dog.  These  have  been 
found  to  be  extremely  common  by  Dr. 


Manson  in  China,  and  might  therefore 
naturally  enough  be  considered  as  the 
source  of  the  multitudes  of  embryo 
nematodes  found  in  the  blood  of  these 
animals.  But  if  true  for  China,  it  ought 
also  to  hold  good  for  India;  yet  Dr. 
Lewis  says:  ''  It  seems  somewhat  strange 
that,  notwithstanding  the  marked  pre- 
valence of  embryo  hsematozoa,  the  Fi- 
laria  immitis  has  not,  so  ^  as  I  can 
learn,  been  recognized  in  India.  I  have 
often  searched  specially  for  it  but  in  vain. 
The  only  mature  parasite  which  appears 
to  afiect  the  circulatory  system  of  dogs 
in  this  eountrr  is  the  FUaria  aangvtno' 
lenta,  a  description  of  which,  together 
with  an  account  of  the  pathological 
changes  which  are  caused  by  it  durisg 
its  development  in  the  walls  of  the  aorta 
and  adjacent  tissues,  was  published  hy 
me  in  1874."*  But  then,  the  same 
writer  adds:  "Notwithstanding  the  cir- 
cumstance that  this  is  the  onljr  mature 
helminth  which  I  have  found  associated 
with  the  embryo  hsmatozoa  of  India,  I 
cannot  believe  that  there  is  a  genetic 
connection  between  them,  for  it  fre- 
quently happens  that  the  mature  worn 
may  be  present  in  abundance  unafisod- 
^ted  witn  blood  embryos  of  any  kind, 
and  sometimes  it  is  jound  that  the  latter 
exist  without  any  trace  of  tlie  former." 

What  has  been  said  above  suffices  to 
show  the  very  considerable  gaps  in  onr 
knowledge  concerning  the  lue  history  of 
the  nematoid  hssmatozua  of  man  and 
animals,  and  also  the  tendency  so  fre- 
quently  met  with  among  some  obeerrers 
to  bridge  these  gaps  by  unsatisfatctoir 
explanations  deduced  from  a  too^nairow 
survey  of  the  facts — a  perennial  eonroe 
of  error  peculiarly  oonmaon  in  regard  to 
this  class  of  questions. 

Of  the  protosEoa  referred  to  as  being 
found  in  the  blood  of  the  lower  animals, 
the  newest  and  perhaps  the  most  inter- 
esting are  those  now  first  described  by 
the  author  as  existing  in  that  of  rats. 
Being  directed  by  the  Indian  Ooveni- 
ment  to  make  observations  on  the  spir- 
illum occurring  in  the  blood  of  patients 
suffering  from  the  Bombay  fever,  ^e 


*The  Pathological  signlflQanoe  of  N^natode 
^«9matQzoa, 


JOURNAL  OF  MICROSCOPY. 


123 


author  says:  "  Whilst  doing  this  I  had 
occasion  to  examine  the  blood  of  a  con- 
siderable number  of  animals,  and  even- 
tually (July,  1877)  detected  organisms 
in  the  blood  of  a  rat  which,  at  first  sight, 
I  took  to  be  of  the  nature  of  vibrions  or 
spirilla."  The  organisms,  of  which  fig- 
on^s  and  photographs  are  given,  are  each 
of  them  provided  with  a  long  and  very 
distinct  flagellum,  though  otherwise  they 
are  not  very  different  in  appearance  from 
some  bacilli.  Subsequent  observations 
showed  Dr.  Lewis  that  whilst  such  or- 
ganisms do  not  seem  to  exist  in  the  blood 
of  mice,  they  are  to  be  found  in  two 
species  of  rats,  viz,,  Muh  decumanus  and 
Mm  rufeacens.  Concerning  their  pre- 
valence and  pathological  significance  in 
these  animals,  he  says: — "  I  have  examin- 
ed the  blood  of  a  great  number  of  rats 
for  the  purpose  of  ascertaining  what  pro- 
portion of  them  contains  these  organisms 
in  their  blood,  and  find  that  of  those 
specially  examined  for  this  purpose,  their 
existence  was  demonstrated  in  29  per 
cent  Sometimes,  however,  the  numbers 
detected  were  very  few,  not  more  than 
one  or  two  in  a  slide,  but  in  the  greater 
number  of  cases  they  were  very  numerous, 
eveiy  slide  containing  several  hundreds. 
•  .  .  With  regard  to  the  health  of  the  rats 
in  which  these  flagellated  organisms  were 
detected,  there  was  nothing  to  suggest 
in  any  way  that  they  were  less  healthy 
than  others  not  so  affected,  and  I  have 
repeatedly  kept  rats  for  a  considerable 
time  for  the  purpose  of  observing  whether 
any  special  symptoms  would  be  manifest- 
ed. ..  .  When  it  is  considered  that 
thousands  of  active  beings  of  this 
character  can  exist  in  the  blood  without 
in  any  appreciable  manner  affecting  the 


well  known,  and  has  been  pointed  out 
by  Virchow  amongst  others,  that  the 
proportion  of  bacilli  in  the  blood  at 
autopsies  bears  no  sort  of  relation  to  the 
severity  of  the  disease  previously  existing 
in  the  persons  under  examination 

But  it  is  in  regard  to  these  vegetal 
organisms  existing  in  the  blood  of  man 
and  some  animals  that  the  larger  part  of 
Dr  Lewis's  memoir  refers.  He  evidently 
entertains  a  clear  view  of  the  principal 
phenomena  to  be  considered  in  reference 
to  this  part  of  the  subject,  and  exhibits  a 
rare  absence  of  a  tendency,  which  is 
unfortunately  but  too  common,  to  slur 
over  fundamental  difficulties  standing  in 
the  way  of  the  acceptance  of  the  "  Germ 
Theory  of  Disease" — or  the  "  Doctrine 
of  Contagium  Vivum,"  as  it  is  sometimes 
termed.  Li  addition  to  acute  criticism^ 
Dr  Lewis  has  made  known  some  very 
significant  and  important  new  hcis. 

After  referring  to  the  generally  received 
view  that  organisms  of  the  bacterium  or 
bacillus  type  do  not  exist  to  any  recogniz- 
able extent  in  the  blood  of  healthy 
animals,  and  to  the  experiments  made 
some  years  ago  by  Dr.  Douglas  Cunning- 
ham and  himself,  which  showed  how 
quickly,  after  such  organisms  had  been 
purposely  introduced  into  the  blood  of 
healthy  animals,  they  disappeared  there- 
from, he  says: — "It maybe  safely  affirm- 
ed that  their  presence  in  appreciable 
numbers  is,  judging  from  experience, 
incompatible  with  a  state  of  perfect 
health."  The  case  in  regard  to  these 
microphytes  is,  therefore,  different  from 
what  has  been  stated  to  obtain  with  the 
animal  organisms  before  mentioned, 
which  may  swarm  in  the  blood  of 
creatures  who  are  in  other  respects  quite 


health  of  their  host;  and  when  it  is 'healthy, 
further  considered  that  these  organisms  One  or  other  of  such  microphj'tes  has 
must  consume  at  least  as  much,  if  not  been  found  to  be  generally  present  in 
far  more,  oxygen  than  bacteria,  baciMJ,  \  charbon  or  splenic  fever,  andia  recuiTent 
and  sphiUa,  it  becomes  difficult  to  under-  fever.  M.  Pasteiu:  has  of  late  maintained 
stand  how  it  comes  about  that,  to  a  like  that  tiejjticcemia  is  also  characterized  by 
action  on  the  part  of  the  latter  is  ascribed  I  the  existence  of  such  organisms  in  the 
the  asphyxia  and  the  other  morbid  con- 1  blood  during  hfe;  and  to  this  Hst  Dr. 
ditions  which  characterize  death  from  Klein  adds  the  so-called  typhoid  fever  oi 
splenic    disease    and    allied    affections."  the  pig. 

^uch  a  view   has  been  put  forward  by      It  is  impossible  to    follow    the  author 
^IM.  Pasteur  and  Joubert,  though  it  is|  through  has  discussion  (pp.  11-34)  of  the 
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leading  facts  regarding  the  connection 
of  microphytes  with  the  tlisease  above 
mentioned,  but  we  may  briefly  consider 
the  question  of  their  causal  relation  to 
the  morbid  conditions  with  which  they 
are  severally  associated. 

If  the  organisms  of  this  type  commonly 
met  with  outside  the  organism  are  not 
specifically  injurious  when  introduced 
into  the  bodied  pi  higher  animals  (and 
this  has  been  abundantly  proved  and  is 
cx^mmonly  admitted),  then,  the  notion 
that  those  met  with  in  certain  diseases 
are  causes  thereof,  must  necessarily  be 
associated  with  the  bcHef  that  they  are 
organisms  in  some  way  distinct  from  the 
common  forms.  And  this  is  generally 
the  case;  as  Dr.  Lewis  says: — *A11  the 
advocates  of  the  germ  theory,  with  very 
few  excep lions,  maintaining  that  the 
particular  organism,  in  the  particular 
disease  in  which  they  are  specially  inter- 
ested is  wholly  distinct  from  aU  others. 

This  is  a  position  which  is  far  from 
Laving  been  proved,  however,  and  is  by 
itself  an  extremely  questionable  doc- 
trine. There  are  no  real  morphological 
characters  separating  the  baciUus  of 
splenic  fever  or  of  "  pig  typhoid  "  from 
the  bacillus  of  hay,  of  urine,  and  of 
multitudes  of  other  organic  mixtures. 
Ho  far  as  morphological  characters  are 
concerned,  this  is  practically  admitted; 
but  then  it  is  contended  byCohn  and 
others  that  difference  in  "  physiological 
property  "  may  afford  sufficient  ground 
for  the  establishment  of  specific  distinc- 
tions, even  in  the  face  of  morj^hological 
fiimilarity.  This  is  a  rather  hazardous 
doctrine,  and  requires  to  be  advanced 
with  the  greatest  caution.  To  what 
extent  in  the  vegetal  and  in  the  animal 
scale  is  it  to  hold  good;  or  is  it  to  be  a 
distinctive  character  confined  to  the 
most  protean  and  highly  modifiable  of 
iiU  organisms  ?  On  the  one  hand  we  find 
such  an  *  authority  as  Prof.  Cohn  of 
Breslau  supporting  the  notion:  on  tlie 
other  a  scarcely  less  weighty  authority, 
Prof  Nageli  of  Munich,  declaring  that  he 
is  unacquainted  with  any  facts  really 
supporting  such  a  view.  He  says:  "  I 
have  duiing  the  last  ten  years  examined 
some  thousands   of  different    forms  of 


fisson-yeast  cells,*  but  (excluding  Sar- 
cinfr)  I  could  not  assert  that  there 
was  any  necessity  to  separate  them  into 
even  two  specific  kinds." 

Bacilli,  born  and  bred  in  the  midst  of 
the  blood  and  tissues  of  a  diseased  animaL 
might  have  certain  slight  molecular  dif- 
ferences impressed  upon  them,  by  reason 
of  which  they  may  tend  during  their 
nutritive  life-processes  to  secrete  a 
poiacmous  chemical  principle — ^just  as  the 
common  putrefactive  bacteria  are  kuown 
to  do — and  it  may  thus  happen  that  the 
progeny  of  such  organic  imits  bora  in 
morbid  fluids  or  tissues,  are  capable  of 
setting  up  morbid  processes  in  the  aniniid 
economy  such  as  do  not  follow  from  the 
addition  to  it  of  bacilli  nurtured  m  a 
bland  hay  infusion.  This  is  a  mere  sur- 
mise, thrown  out  as  a  view  which  may  be 
found  by  some  to  be  eiwier  of  acceptance 
provisionally  then  the  notion  that,  among 
the  most  variable  of  organisms,  from  a 
morphological  point  cf  'view,  several 
"  s]^)ecies  "  present  themselves  under  pre- 
cisely the  same  form,  and  that  identity 
or  difference  of  "  species  "  is  to  be  judged 
by  the  mere  effects  produced  by  their 
invisible  molecular  activities. 

Further,  it  should  be  borne  in  mind 
that  the  association  between  the  organ- 
isms and  the  diseases  in  question  is  not 
absolutely  constant,  nor  is  the  severity 
of  the  disease  in  the  least  proportionate 
to  the  abundance  of  the  organisms  found 
in  the  animals  affected.  Speaking  of  re- 
current fever,  Dr  Lewis  says:  "Whereas 
spirilla  could  fjenerally  be  detected  in 
cases  of  fever  of  this  kind,  neverthel^s 
cases  every  now  and  then  occurred  in 
which  perfectly  competent  obseiters 
failed  to  detect  them  in  the  blood  fn)m 
first  to  last,  and  this  too  in  cases  uot  a 
I  whit  less  severe  than  those  in  which  the 
organisms  abounded,  and  which  were 
under  the  care  of  the  same  observers 
during  the  same  period."  This  was  the 
experience  of  Dr.  Lewis  himself. 

Again,  in  regard  to  the  same  disease, 
the  assumed  cause  will  not  operate  when 
it  is  placed  under  the  most  favorable 
conditions — conditions    in  which  it  is 


*  That  is,  the  Schfuomucetes,  in  ooatradfetinc- 
i  tion  to  the  true  yeast  cells. 
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scftTcely  conceivable  that  the  organisms 
should  fail  to  operate  were  they  the 
Teritable  causes  of  the  disease.  Alluding 
to  well  known  experiments  made  by 
Obermier,  the  discoverer  of  the  spirilla 
of  recurrent  fever,  our  author  says: — 
"  The  inoculative  experiments  which  he 
undertook,  consisting  of  the  injection  of 
spirillum-blood  of  fever  patients  into  the 
veins  of  dogs,  rabbits,  and  guinea-pigs, 
proved  abortive,  nor  was  there  any 
effect  produced  by  the  injection  by  means 
of  a  subcutaneous  syringe  of  small 
quantities  of  such  blood  into  the  bodies 
of  healthy  persona"  Others  likewise 
failed  to  reproduce  the  disease  by  similar 
means,  though  one  observer  states  that 
he  had  been  more  successful  in  thus 
setting  Tip  the  disease — ^irrespective, 
however,  as  he  says,  of  the  presence  of 
spirilla  in  the  blood  with  which  inocula- 
tion was  made.* 

What  manner  of  cause  then  is  this, 
whose  effects  take  place  in  its  absence, 
iu  no  corresponding  ratio  when  present, 
or  whose  presence  is  followed  by  no 
effect  at  aU  ?  One  oj(  a  strange  order, 
truly! 

But  now  we  come  to  a  great  difficulty, 
an  all  important  matter,  which  in  its 
turn  has  to  be  explained  by  those  who 
cannot  accept  the  notion  that  the  micro- 
phytes to  which  we  have  been  referring 
are  causes  of  the  diseases  in  question. 
Those  who  hold  the  opposite  notion  will 
naturally  say  to  the  opponents  of  the 
germ  theory — ^But,  if  these  organisms 
are.  not  to  be  regai*ded  as  causes  of  the 
disease  how  do  you  account  for  their 
very  frequent  presence  in  association 
therewith  ? 

Cummunicable  or  contagious  diseases 
constitute  a  large  class,  and  those  in 
association  with  which  microphytes  have 
been  found  form  only  a  small  minority. 
Seeing  the  m  altitudes  of  observers  who 
have  been  searching  for  tliem  for  years 
past  in  the  blood  of  persons  suffering 
from  such  affections  as  scarlet  fever, 
small-pox,  measles,  and  others,  the 
chances  that  any  such  organisms  will  be 
found  in  association  with  these  diseases 

*The  relations  of  this  spiriUum  to  other 
kno¥ni  spirilla  is  discussed  at  pp.  46>48. 


may  be  said  to  be  diminished  to  a 
minimum.  Therefore,  in  so  far  as  con-^ 
cems  the  very  frequent  occurrence  of 
organisms  in  the  blood  of  persons  suffer- 
ing from  recurrent  fever,  splenic  fever, 
and  some  other  maladies,  it  would  be 
perfectly  consistent  (if  conformable  with 
other  evidence)  to  regard  such  organisms 
as  quasi-a6cidental  products  or  epi- 
phenomena  of  the  diseases  in  question. 

If  we  accept  the  doctrine  of  Pasteur, 
Lister,  and  others  to  the  effect  that  the 
blood  of  all  healthy  animals  is  invariably 
free  fi'om  such  microphytes,  the  appear- 
ance of  organisms  in  the  blood  as  epi- 
phenomena  in  the  coui*se  of  certain 
diseases  can  scarcely  be  explained  except 
by  the  supposition  that  archebiosis  or 
heterogenesis  (one  or  both)  have  taken 
place  in  their  altered  blood,  or  in  blood 
and  tissues  simultaneously. 

This  the  present  writer  long  ago  point- 
ed out,  and  he  strongly  insisted  upon  it 
in  a  paper  published  about  eighteen 
months  ago,*  but  which  does  noc  seein  to 
have  reached  Dr.  Lewis  before  the  print- 
ing of  his  present  work.  Attention  was 
there  specially  called  to  the  fact  that 
organisms  speedily  appeared  in  the 
blood  of  previously  healthy  animals  or 
of  human  beings  suddenly  killed,  in  such 
situations  and  under  such  conditions  as 
to  make  it  almost  impossible  to  account 
for  their  presence  except  by  the  occurr- 
ence of  one  or  other  of  the  processes 
above  mentioned,  giving  rise  in  silu  to  a 
new  birth  of  such  microphytes.  Organ- 
isms can,  in  fact,  be  made  to  appear  at 
will  (as  Lewis  and  Cunningham,  as  well 
as  Sanderson,  had  shown)  in  localised 
parts  of  previously  healthy  organisms  by 
lowering  the  nutrition  in  certain  ways  of 
such  parts  of  the  body,  i,  e.,  by  either 
tying  the  artery  supplying  the  part  with 
nutrient  fluid,  or  by  subjecting  the  part 
to  the  influence  of  some  germless 
chemical  irritant.  On  the  other  liand, 
when  the  nutrient  processes  throughout 
the  body  are  checked  by  the  death  of  the 
animal,  the  production  of  microphytes, 
which  was    before  local,  now,   as    the 

*On  the  Conditions  Favoring  Fermentation, 
etc.,"  Journal  of  Linnean  Society,  (ZJool.,)  vol. 
xiv.  pp.  89-93. 
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writer  has  several  times  pointed  out, 
becomes  general. 

Let  the  germ- theorists  look  to  these 
facts  and  give  us  a  better  explanation  if 
they  can;  because  in  the  cases  above 
referred  to,  organisms  appear  in  tissues 
which  they  themselves  have  proclaimed 
to  be  germless,  and  in  blood  which  they 
have  declared  to  be  free  from  all  anteced- 
ent signs  of  microphytes. 

The  facts  of  the  latter  order  have  been 
distinctly  confirmed  by  Dr.  Lewis.  He 
says:  "Kats  were  obtained,  killed  by 
means  of  chloroform,  and  set  aside  from 
three  to  twenty-four  hours  or  longer, 
according  as  the  temperature  of  the 
atmosphere  was  high  or  low.  The  result 
proved  that  almost  invariably  bacilli 
were  to  be  found  in  the  blood,  in  the 
spleen,  and  in  other  organs." 

It  appears,  however,  and  the  fact  is 
one  of  considerable  significance,  that 
when  death  takes  place  in  certain  modes 
(as  by  poisoning  with  carbonic  acid  or 
carbonic  oxide),  organisms  have  a  still 
greater  tendency  to  appear  in  the  blood, 
and  that  they  manifest  themselves  with 
surprising  rapidity. 

A  n^an  who  was  sent  to  seek  for  rats, 
having  found,  "  That  he  could  procure 
more  than  could  be  accommodated  in 
the  cage  he  had  brought  with  him,  he 
obtained  a  large  earthen  vessel,  trans- 
ferred twenty-seven  rats  into  it,  and 
tied  a  piece  of  doth  over  the  month  of 
the  vessel  As  may  be  supposed,  the 
rats  had  perished  before  he  got  home — 
all  except  one.  ...  I  examined  the  blood 
and  the  spleen  of  twenty  of  these  rats 
within  about  six  to  eight  hours  of  their 
having  been  caught,  and  found  in  each 
case  i^at  there  were  innumerable  bacilh 
present,  in  every  way  morphologically 
identical  with  Bacillus  anlhracii<.*  In 
some  of  the  cases  the  number  was 
astonishing.  They  were  present  chiefly 
in  the  form  of  rods,  but  here  and  there 
some  were  seen  to  have  grown  to  such 
a  length  as  to  cover  two  fields  of  the 
microscope.  .  .  This  experience  tends  to 
give  support  to  the  statement  made  by 
M.  Signol  before  the  French  Academy, 

♦That  i^,  the  bucillus  met  with  iu  association 
with  chatbon  or  spleuic  fever. 


to  the  effect  that  motionless  badl 
identical  with  thos0  found  in  cbarbon, 
will  be  found  in  sixteen  hours,  or  \e$K 
after  death,  in  the  blood  of  animals 
which  have  been  asphyxiated  by  means 
of  a  charcoal  fire. 

Dr.  Lewis  shows  that  these  organisms 
which  make  their  appearance  within  the 
bodies  of  animals  so  soon  after  death  are 
not  only  morphologically  indislingnish- 
able  from  Bacillus  antfiracis,  but  that  ther 
go  on,  under  suitable  conditions,  to  the 
so-called  "  spore  "  formation  in  precisek 
the  same  manner.  The  characters  of 
these  organisms  under  different  con- 
ditions are  well  shown  in  PL  1. 

But  if  mere  modes  of  dying  influence 
the  quickness  with  which  such  oiganism;^ 
appear  iu  the  body  after  death,  it  is  not 
inconsistent  to  suppose  that  they  rm 
in  certain  cases — that  is,  in  associBtion 
with  certain  morbid  processes — ^be  much 
more  prone  than  in  others  to  show  them- 
selves as  epi-phenomena.  And  this 
seems  to  correspond  with  what  actually 
occurs;  in  many  contagious  diseases,  aii 
above  stated,  such  organisms  seem  to  be 
absent,  in  a  few  they  sho^  themselTes, 
and  that  by  far  the  most  frequentlT  in 
cases  where  death  is  already  pretty  doselv 
at  hand. 

Beferring  to  the  bacilli  met  with  in 
malignant  pustule  (charbon),  septicaemia. 
and  the  so-called  "  typhoid  fever,"  in  the 
pig,  horse,  and  other  animals,  Dr.  Lewis 
says;  '*  It  may  be  confidently  stated  that 
they  are  never  to  be  detected  in  the 
eai'lier  stages  of  the  disease,  but  only  at 
a  brief  period  before  and  after  a  fatal 
termination.  To  my  knowledge  they 
have  never  been  found  in  the  blood  of 
animals  which  have  subsequently  recoier- 
ed;they  have  always  been  recognize<l 
only  as  one  of  the  concomitants  of  im- 
pending dissolution.  This  is  undoubt- 
edly the  case  so  far  as  the  two  disease? 
first  cited  are  concerned." 

Those  who  are  the  warmest  advocates 
of  the  geim-theory  of  disease — a  doctrine 
resting  on  sufficiently  unstable  foun- 
dations— are  not  always  cautious  or 
discreet  in  the  way  they  speak  of  others 
who  lean  to  a  belief  that  the  oiiganism-^ 
met  with  in  association  with   disease  art- 
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mere  epi-phenomena,  often  produced 
within  the  body  by  a  process  of 
heterogenesis.  Yet  the  latter  interpreta- 
tion, so  far  as  present  knowledge  goes, 
eeems  to  the  writer  essential  for  the 
explanation  of  onr  power  to  determine, 
at  will,  the  presence  of  microphytes  in 
the  germloes  tissues  or  germless  blood  of 
previously  healthy  animals. 

H.  Chablton  Bastian. 

[Nature, 
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The  Use  of  the  Microscope  in  Pharmacy. 

A  Lecture  delivered  bv  E.  B.  Stuart.  Esq.,  at  a 
Pharmacal  Meetins  of  the  Chica«ro  Collet  of 
Phannaoy. 

GENTLEIVIEN— I  take  pleasure  in 
addressing  you  on  the  use  of  the 
microscope  in  pharmacy,  in  the  hope  of 
awakening  an  interest  in  the  minds  of 
somo  that  will  lead  them  to  take  up  this 
useful  and  fascinating  study  for  them- 
selves. 

It  is  a  matter  of  regret  that  so  few 
pharmacists  make  use  of  this  instrument, 
and  that  its  yalue  in  the  shop  is  so  little 
nnderstood  by  them  as  a  class.  Our  pro- 
fessional friends,  the  doctors,  rightly  re- 
gard it  as  invaluable  in  their  practice,  a 
single  glance  through  the  tube  frequently 
affording  means  for  a  positive  diagnosis 
of  disease  that  could  be  gained  in  no  other 
way. 

Chemists  are  enabled  by  its  use  to  dis- 
tinguish precipitates,  which  are  alike  to 
the  unaided  eye ;  and  botanists  regard  it  as 
indispensable  in  their  studies.  In  fact, 
our  knowledge  of  the  minute  structure 
of  plants,  and,  consequently,  of  the  phe- 
nomena of  vegetable  Hfe,  is  derived  from 
the  use  of  the  microscope,  and  dates  back 
only  to  the  comparatively  recent  improve- 
ments of  objectives  by  Mr.  Lister,  in  the 
first  half  of  the  present  century.* 

When  we  consider  that  the  ait  of  phar- 
macy is  based  on  the  application  of  these 
two  sciences,  chemistiy  and  botany,  it 
seems  a  matter  of  surprise  that  the  phar- 
luacists  should,  as  a  class,  be  totaUy  in 
ignorance  of  the  art  of  microscopy. 

To  illustrate  the  uses  to  which  the  in- 

♦Roferrin^  to  the  correction  of  spherical  and 
chromatic  observation  by  lenses  of  llint  and 
crown  glass.    Published  1829. 


strument  may  be  put  by  the  apothecary,  I 
will  suggest  examples  intended  as  iUustnt- 
tive.  rather  than  exhaustive;  in  fact,  the 
subject  is  not  likely  to  be  exhaustively 
treated  for  many  years  to  come. 

The  microscopal  characters  by  which 
drugs  derived  from  the  vegetable  king- 
dom may  be  identified  are  various  and 
partly  as  follows:  Peculiar  arrangements 
of  cells  into  special  organs  or  tissues,  and 
peculiar  cells  and  ceS  contents,  such  as 
stack,  crystals  and  alkaloids,  which  are 
sometimes  visible  in  thin  slices  of  the  part, 
or,  if  not  occuringthis  way,  may  be  sep- 
arated by  the  action  of  suitable  solvents 
or  by  heat 

Returning  to  cells:  you  are  all  award 
that  plants  are  built  up  entirely  of  these 
bodies,  and  that  they  consist  essentially 
of  an  outer  wall  or  members  of  cellulose, 
which  may  contain  various  liquids,  semi- 
solid or  solid  matters^  and  that  these  cells 
vary  greatly  in  size,  shape  or  markings. 
The  size  of  cells  ordinarily  is  from  one  to 
two  four-hundredths  of  an  inch  in  di- 
ameter. The  very  largest  among  the  bast 
cells  of  bark  may  be  as  long  as  one- 
thirtieth  of  an  indi,  while  the  smallest  do 
not  exceed  one  six-thousandth  of  an  inch. 
If  their  growth  is  unobstructed,  their 
shape  is  round  or  nearly  so,  and  when 
dosely  packed  by  the  growth  of  the  plant 
they  asstune  various  lorms.  When  the 
cells  are  in  this  way  pressed  into  cubical 
shape,  the  tissue  is  said  to  be  regular; 
when  they  are  elongated,  prismatic; 
tabular  when  flattened,  and  muriform 
when  breaking  joints,  like  bricks  in  a  wall 

The  markings  of  cells  may  appear  as 
dots,  in  which  case  they  are  teamed  dotted 
cells;  or  as  bars  or  Uttle  shts,  when  they 
are  called  fenestrated  cells;  or  as  bands, 
rings  or  spiral  markings,  forming  what 
are  called  reticulated,  annular  or  spiral 
ceUs.  These  variously  marked  cells  are  so 
minute  that  in  the  operations  of  powder- 
;  ing  a  sufficient  number  will  escape  muti- 
lation to  enable  the  microscopist  to  detect 
their  presence.  It  is,  however,  far  easier 
for  the  microscopist  to  identify  a  powdered 
drug  by  means  of  its  starch  granules  than 
by  its  ceU  structure.  These  are  found 
sometimes  in  leaves,  but  more  usually  in 
the  root,  rhizome  or  seed,  stored  up  by 
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natare  to  supply  nutriment  to  the  young 
plant  of  the  succeeding  generation,  until 
such  a  period  of  its  gi'owth  as  it  can  put 
foi-th  leaves,  and  by  their  agency  provide 
material  for  its  ovm  growth. 

The  features  presented  by  starches  are 
size,  which  varies  greatly,  but  has  a  pretty 
constant  average  for  each  kind;  shape, 
which  is  quite  characteristic;  and  the  posi- 
tion of  tbehilum,  which  appears  as  ,a  dark 
spot  in  some  constant  situation  on  the 
granule,  and  thereby  serves  to  distin- 
gnish  grannlee  closefy  resembling  each 
other  in  other  respects,  as  between  potato 
and  arrowroot  stiurohes — in  the  former  it 
is  on  the  small  and  the  latter  on  the 
large  end  of  the  grain. 

The  starch  of  canna  rhizome  has  the 
reputation  of  being  the  largest,  and  rice 
starch  among  the  smallest  known. 

The  curious  crystals  seen  in  the  cells  of 
plants  may  be  composed  of  silica  or 
oxalate,  phosphate  or  carbonate  of  lime, 
and  are  conveniently  referred  to  classes 
based  on  their  different  shapes,  as  follows: 
Eaphides  or  needle-shaped,  found  in  the 
balsaminacesB,  rubiacese,  dioscoraceae 
saxifragaoese,  melanthacesB,  and  others; 
sphffirapbides,  in  the  caiyopyllacese, 
rhamnaceae,  caprifoliacese,  polygonacese, 
cactaceoB,  etc;  while  long  prisms  are 
characteristic  of  the  pericarps  of  the  com- 
positfie,  orris  leaves,  guaiacum  wood  bark, 
soap  tree  bark,  bulb  scales  of  onion,  garhc, 
leek;  and  lajstly,  short  prisms  in  the  leaves 
of  leguminosee,  testa  of  the  ulmi,  and  the 
pericarps  of  some  compositee.  Silicons 
crystals  are  foimd  in  the  cuticle  of  the 
grains  and  grasses,  while  it  seems  to  make 
up  most  of  the  structure  of  the  seeds  and 
cacti.* 

The  examination  of  plant  tissue  with  the 
microscope  requires  but  few  accessories, 
and  in  general  but  little  manipulative  skill. 
By  cutting  thin  slices,  with  a  sharp  razor, 
in  various  directions,  the  different  cells, 
ducts  and  fibres  which  make  up  the  struc- 
ture will  be  brought  into  view.  Kaphides 
may  be  brought  out  more  plainly  by 
maceration  in  turpentine,  and  mounting 
in  balsam  of  fir.  A  polarizing  prism  id 
useful  in  their  examination,  as  tmder  the 

*G<x).  Gulliver,  Monthly  Microscopical  Journal^ 
September,  1877. 


Eolarized  ray  the  crystals  stand  out  in 
rilliant  colors  a(]fainst  a  dark  ground. 
Starches  may  be  s^n  in  the  powdered 
drug  or  section,  and  can  be  easily  separ- 
ated by  washing  the  powder  with  water 
on  a  muslin  strainer.  The  grains  wa.sh 
through,  and  soon  subside  to  the  lK>t- 
tom  of  the  vessel 

Very  interesting  and  profitable  studies 
of  plant  structure  may  be  made  by  a  pro- 
cess of  double  staining'  based  on  the 
property  of  growing  or  "  protoplasmic  " 
material,  absorbing  certain  dyes  more 
readily  than  the  cellulose  or  '*  formed " 
material,  and  vice  vensa,^ 

The  use  of  reagents  is  sometimes  advan- 
tageous, not  only  to  demonstrate  the  pretr 
ence  of  certain  substances,  but  in  some 
cases  to  dissolve  them  and  bring  othei^ 
into  view.  For  instance,  in  examinic^r 
a  section  of  some  seed  with  the  micros- 
cope, a  very  dilute  solution  of  pota-ssa 
will  dissolve  the  albuminoid  matter, 
leaving  the  starch  grains  plainly  visible, 
surrounded  by  a  net-work  of"  delicate 
fibres.  The  application  <^  iodine  will 
now  turn  the  starch  grains  blue,  and 
the  thread-like  oell-walls  of  cellulin 
yellow,  or  a  solution  of  iodine  in  ziucic 
chloride,  both  blue. 

Alkaloids  may,  in  some  instances,  be 
separated  from  their  natural  combination 
by  the  use  of  appropriate  solvents,  and 
on  the  evaporation  of  the  liquid  left  in 
characteristic  crystals  on  the  slide.  It  is, 
however,  only  when  minute  quantities  of 
material  are  available  that  it  becomes 
necessary  or  desirable  for  the  pharmadbt 
to  resort  to  this  expedient  to  identify 
a  substance. 

When  vifiible  quantities  are  at  com- 
mand, it  wiU  be  found  more  satis&ctory 
to  separate  proximate  principles  in  a 
pure  state,  and  use  the  microscope  to 
identify  crystals  too  small  to  be  dis- 
tinguished by  the  naked  eye.  Thus, 
among  the  cinchona  alkaloids,  qninia. 
quinidia,  cinchonia  and  cincbonidia  cm 
be  readily  distinguished  by  the  applica- 
tion of  potassium  3ulphocyanide  or  bv 

*GkH).  D.  Boatty,  Sdence  Gossip,  April,  1875, 
and  May.  1876 ;  (republished  in  Amseican  Jors- 
NAL  OP  MicBoscopy,  Jime,  1876;)  also.  W.  E 
Hammond,  Amekicak  Joubnaii  07  JAxcsO' 
scopy,  July,  1878. 
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Herapath's  iodine  test.  The  former  re- 
agent also  affords  characteristic  precipi- 
tates, with  mauy  other  alkaloids.  Piciic 
acid,  bichloride  of  platinum,  corrosive 
sublimate  and  chloride  of  gold  are  among 
the  most  useful  reagents  Tor  this  class  of 
substances. 

The  manipulation  necessary  in  these 
reactions  are  simple,  and  no  elaborate 
accesories  are  required;  a  polarizing 
prism  is  desirable,  and  a  few  watch 
crystals  are  convenient  A  drop  of  the 
solution  to  be  examined  is  placed  on  the 
concave  sur&k^e  of  the  glass;  the  reagent 
added,  and  if  the  expected  reaction  does 
not  occur  at  once,  it  is  covered  with 
another,  the  concave  surface  uppermost, 
and  set  a^ide  for  a  few  hours  for  crys- 
tals to  form.  It  is  said  that  the  for- 
mation of  crystals  may  be  hastened  by 
pouring  a  few  drops  of  ether  in  the 
upper  crystal 

The  appUcation  of  heat  to  separate 
principles  for  microscopical  examination 
is  hmited  to  volatile  bases  or  acids,  as 
thein  or  chrysophanic  acid,  which 
assume  i  a  crystalline  form,  or,  like  hydro- 
cyanic, can  be  made  to  crystallize  by  the 
appUcation  of  reagenta 

Some  principles,  which  are  not  usually 
classed  as  volatile,  as  morphia,  can  be 
sublimed  by  the  cautious  application  of  a 
high  degree  of  heat,"*"  as  in  class  just  con- 
sidered. 

This  is  true  I  Uiink,  only  because  the 
deportment  of  the  former  bodies  with 
reagents  has  been  mOre  fully  stiidied; 
at  least,  the  reactions  are  more  decisive 
than  with  proximate  principles  of  plants. 
8till,the  microscope  will  often  be  found 
of  great  service  in  identifying  many 
chemicals  and  their  adulterants,  and  in 
some  cases,  where  the  physical  condition 
of  a  chemical  influences  its  value  as  a 
medicine,  the  microscope  may  afford  the 


*Dr.  W.  A.  Guy,  of  Londou,  was,  I  believe,  the 
first  to  Bugffeet  this  (MieroticapiralJcnimal,  Dec, 
1867)  and  the  application  of  this  method  was 
extf^nded  by  Dr.  Helwi^,  of  Mayence. 

The  m(Mt  recent,  and  probably  moet  valuable, " 
eputribution  to  this  subject  is  a  paj^r  bv  J.  \V. 
Biyth.  inthet/oiir.  d^w.  Soc.,  Aug.  1878;  also 
Anr  liem..  Oct.,  1878. 

The  writer  has  not  yet  found  time  to  po  care- 
fully over  his  reactions,  but  intends  to  do  so  at  > 
an  <5arly  day.  [ 


only  means,   aside  from  a  physiological 
test,  ot  determining  its  value. 

Calomel  affords  an  illustration  of  this. 
When  sublimed,  it  appears  under  a 
moderately  high  power  in  crystalline 
fragments  of  considerable  size,  while  the 
precipitated  article  is  more  finely  divided. 

Sublimed  sulphur  is  seen  as  minute 
crystals,  while  the  ground  brimstone 
usually  sold  in  its  stead  is  in  irregular 
crystalline  fragments.  The  microscope 
affords  perhaps  a  more  satisfactory 
method  of  distinguishing  kahum  and 
natrium  than  the  spectroscope.  The 
alkalies,  as  chloride,  treated  with 
bichloride  of  platinum,  are  evaporated 
until  crystals  form,  and  the  resulting 
deposit  placed  in  the  dark  field  of  the 
polariscope.  The  crystal  of  the  double 
chloride  of  natrium  and  platinum  will 
stand  out  in  brilliant  colors,  while  the 
potassium  salt  will  be  quite  invisible. 

Enough  has,  perhaps,  been  said  to 
illustrate  the  use  of  the  microscope  to 
the  pharmacist,  and  a  word  in  regard  to 
the  Idnd  and  price  of  an  instrument  most 
useful  to  the  work  in  hand  may  not  be 
out  of  place. 

A  very  large  stand  is  out  of  place  in  a 
drug  store — nor  should  it  be  of  the  com- 
plicated structure  known  in  microscopioal 
parlance  as  "  first-class."  A  small,  low- 
priced  stand,  with  two  objectives  and  a 
polarizing  apparatus,  that  can  be  bought 
for  from  $25  to  $55,  will  be  found  the 
best 

Such  instruments,  by  the  best  makers, 
are  now  in  the  market,  and  I  believe  that 
nine-tenths  of  the  microscopical  work  is 
done  with  these  third-class  stands.  In 
this  connection  it  will  not,  I  think,  be 
improper  to  mentitm  the  "  Students' " 
stand,  made  by  Mr.  Bulloch,  of  this  city, 
costing  $45.  One  of  these  stands  is  on 
the  table  before  you,  and  can  be  examined 
in  detail  during  the  evening. 

The  Bausch  &  Lomb  Co.'s  "laboratory 
microscope,"  with  two  objectives  (three- 
lourths  and  one-fifth  inch),  costs  $G0, 
and  is  provided  with  a  hard  rubber  stage. 
It  is  a  firm  and  serviceable  instrument, 
but  must  be  used  in  a  vertical  position, 
a  necessary  position  while  using  reagents, 
but     extremly    uncomfortable    to    the 
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operator  for  continued  work.  The 
"Educational"  and  "Family"  stands, 
by  the  same  firm,  at  $30  and  $20,  re^ct- 
ively,  are  worth  their  cost  Both  are 
provided  with  rack  and  pinion  for  coarse 
^jnBtment,  and  the  former  with  microm- 
eter  screw  acting  on  stage  for  the  fine 
acyusment. 

The  "  Economic  "  by  Beck,  of  London, 
is  a  small,  but  exceedingly  well  made 
stand  It  has  a  rack  and  pinion  coarse, 
and  screw  fine  adjustment,  two  eye-pieces, 
two  objectjves  (one  and  one-fourth  inch) 
side  condensing  lens,  stage  forceps,  etc., 
for  $50.  A  polariscope  is  furnished  for 
$12;  achromatic  condenser,  without  dia- 
phragm, for  $8,  and  camera  lucida,  $6. 
Numerous  other  accesories  for  this  stand 
lire  furnished  at  correspondingly  low 
prices. 

It  is  hardly  worth  while  to  continue 
this  hst,  as  intending  piu*chasers  can 
easily  inform  themselves  through  the 
opticians  of  the  various  stands  in  the 
market  Suffice  it  to  say,  that  those 
referred  to,  with  many  other  low  priced 
serviceable  instruments,  have  been  issued 
since  the  writer  began  the  use  of  the 
instrument — not  a  very  long  time.  Then 
the  best  cheap  stand  was  Beck's  "  Uni- 
versal,'* costing  $50,  and  far  inferior 
to  the  "  Economic,"  and  the  purchaser 
would  usually  be  shown  and  recommend- 
ed an  abominable  ^French  Triplet," 
inferior  in  every  way  to  the  cheapest 
stand  I  have  mentioned,  and  costing  pro- 
bably twice  as  much. 

In  selecting,  a  few  essentials  should  be 
observed,  as 

1st.  The  stand  should  be  firm  in  any 
position  it  can  be  placed  for  use. 

2d.  All  the  adjustments  should  move 
smoothly  and  without  friction,  and  the  im- 
age formed  by  central  light  EJiould  suffer 
no  displacement  oh  focussing  up  and 
down. 

3d.  The  objectives  should  give  a  bright, 
flat  field,  which  must  be  (by  daylight) 
perfectly  colorless,  and  when  a  microme- 
ter is  brought  into  view  there  should  be 
no  bending  of  the  lines,  or,  with  a  one- 
fourth  or  one-fifth  objective,  but  little 
aberration.  It  is  hardly  to  be  expected 
that  the  most  perfect  corrections  will  be 


made  in  the  objectives  furnished  inth 
these  low-priced  stands.  For  instance, 
I  may  mention  that  a  Beck's  best  one- 
fourth  inch  objective  costs  $40,  nearly 
as  much  as  is  asked  for  the  "  Economic" 
including  a  one-fourth;  and  in  oonclnding 
this  matter  I  will  say  that  an  experienced 
friend  will  be  found  the  best  guide  iu 
selecting  objectives. 

A  few  sentences  more  in  regard  to 
books: 

Although  not  many  general  works  on 
the  microscope  have  been  publiakd, 
almost  every  detail  of  manipulation,  and 
the  preparation  of  objects,  may  be 
learned  ft*om  those  we  have.  The  priu- 
cipal  ones  are  Carpenter's,  "  The  34icnv 
scope  and  Its  Revelations,"  which  has 
been  reprinted  in  this  country,  and 
which  covers  iu  a  general  way  almost 
the  whole  field  of  microscopic  research; 
Beale's  "  How  to  Work  with  the  Micro- 
scope," which  is  especially  valuable  for 
its  descriptions  of  apparatus  and  speci&I 
methods,  such  ns  photo-micrographv 
and  spectro-micrography.  Cheaper  tlian 
either  of  the  foregoing  is  "  Hogg  on  the 
Microscope,"  a  voluminous  work,  aud 
quite  useful,  although  not  as  recent  aa 
the  others. 

A  little  work  by  John  Phin,  of  New 
York,  the  editor  of  the  Amebicak  Jofb- 
NAL  OF  Microscopy,  is  well  worth  its 
price  (75  cents)  to  either  a  beginner  or 
expert  in  microscopy.  I  beheve  that, 
with  the  exception  of  Hassal's  "  Foods 
and  Drugs  and  their  Adulterations,"  nnd 
Wormley's  "Microscopic  Chemistir  of 
Poisons,"  no  special  works  have  been 
published  on  the  applications  of  the  mi- 
croscope in  pharmacy.  This  invokes 
some  extra  work  to  the  apothecary  com- 
mencing the  use  of  the  microscope,  who 
must  therefore  learn  to  use  the  instru- 
ment by  practice  in  some  other  field. 
Still,  this  work  is  of  so  fascinating  a 
nature  that  it  brings  its  reward  along  in 
the  way  of  an  interest  that  makes  it  a 
pleasure  and  recreation.  And  from  th^ 
number  of  books  devoted  to  medical  mi- 
croscopy, it  is  not  unreasonable  to  expect 
that  as  soon  as  a  demand  arises  for  such 
a  work  among  the  pharmacists  it  will  he 
supplied. — 2%e  Pharmacist  and  Chemi^^ 
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Miorotoopical  Work. 

rPHERE  is  at  present  so  much  dille- 
tanteism  in  the  use  of  the  micro- 
scope, that  the  following  letter  from  Hon. 
J.  D.  Cox  is  quite  refreshing.  It  was  ad- 
dresed  to  Dr.  S.  C.  Frink,  a  member 
oi  the  N.  L  Microscopical  Society, 
and  read  before  that  body  at  Elkhart, 
Indiana,  May  20,  1879.  It  was  not 
intended  for  publication,  and  would  not 
hare  appeared  in  our  columns  had  it  not 
found  its  way  into  the  Goshen  Times, 
And  so  become  in  a  measure  public  pro- 
perty. It  well  deserves  the  careful 
attention  of  all  young  microscopists: 

My  Deab  Doctor — ^Your  very  welcome 
letter  of  the  5th,  finds  me  as  much  at 
my  leisure  as  I  am  Hkely  to  be,  and  I 
accordingly  begin  at  once  to  write  in 
reply,  leaving  you  at  liberty  to  use  as 
mach  or  as  httle  as  you  choose,  at  the 
meeting  of  your  new  Microscopical 
Society,  to  which  I  give  my  most  cordial 
good  wishes,  and  of  which  I  may  claim 
by  virtue  of  this  epistle,  to  be  a  "  cor- 
responding member." 

In  accordance  with  your  suggestion,  I 
will  attempt  to  state  the  opinions  I  have 
in  regard  to  microscopical  work,  the  best 
course  for  beginners,  the  tools  to  be 
used,  and  the  advantages  of  co-operation. 

First,  then,  as  to  the  microscopical 
work  in  general 

It  is  notorious  that  the  microscope  has 
become  a  necessity  in  the  advancement 
of  nearly  every  department  of  science. 
Yet  even  to-day,  too  many  make  of  it 
the  mere  plaything  which  it  was  com- 
monly reproached  with  being,  a  com- 
paratively few  years  ago.  Oar  idea  of  its 
use  should  be  both  educational  and 
scientiiia  As  an  educational  instru- 
ment we  should  use  its  marvelous 
fascinations  to  teach  ourselves  and  others 
to  notice  and  to  learn  the  wonders  of 
nature  about  us.  I  have  been  astonished 
to  find  the  way  in  which  my  little  girl 
from  the  time  she  was  four  years  of  age 
became  interested  in  seeing  and  learn- 
ing many  natural  objects  under  the 
glass,  and  even  in  keeping  her  own  ht« 


tie  eyes  wide  open  to  find  some  curious 
object  for  papa's  microscope.  As  to 
ourselves,  the  microscope  should  be  at 
hand  for  constant  use,  and  the  habit 
should  be  formed  of  bringing  in  from 
every  walk  something  to  bo  examined 
in  a  moment  of  leisure.  If  the  instru- 
ment is  packed  up  and  locked  up,  the 
trouble  of  getting  it  out  will  prevent 
much  interesting  investigation,  whereas 
if  the  good  advice  of  such  teachers  as 
Carpenter  and  Beale  be  followed,  and  the 
instrument  be  kept  under  a  bell  glass  on 
the  working  table,  the  accessibiUty  itself, 
audits  presence  in  sight  will  suggest 
the  examination  of  a  lea^  an  insect,  a 
drop  of  water,  a  fungus,  a  blood  cor- 
puscle, anything  which  may  attract  the 
attention,  and  the  habit  of  observation 
which  is  the  basis  of  all  scientific  attain- 
ments will  "  grow  by  what  it  feeds  on." 

The  scientL&o  use  of  the  instrument 
is  double.  First,  to  enable  us  to  see  in 
the  natural  object  that  which  our 
scientific  text  books  describe,  and  to 
know  when  we  have  under  the  eye  that 
which  is  so  taught  us;  and  second,  to 
push  our  investigation  into  fresh  fields, 
or  to  extend  the  boundary  of  scientific 
knowledge  beyond  present  limits  in 
some  department  where  we  may  hope  to 
become  expert.  Every  real  scientific 
man  should  hope  to  do  the  latter,  and 
we  have  this  great  encouragement,  that 
an  intelligent  and  indastrious  observer 
may  always  hope  to  come  upK)n  new  and 
important  phenomena,  and  if  his  eyes  are 
taught  to  look,  and  his  mind  is  furnished 
with  the  knowledge  which  discriminates 
between  the  new  and  the  old,  his  dis- 
coveries may  turn  out  to  have  an  import- 
ance that  he  would  not  have  dreamed. 
He  need  not  have  set  out  to  do  great 
things,  they  have  in  many  cases  come  to 
him  unexpectedly  whilst  he  was  silently 
and  lovingly  poring  over  the  wonders 
and  beauties  of  nature. 

No  greater  mistake  can  be  made  than 
to  say,  "  I  would  do  this  if  I  had  time." 
We  all  take  time  for  recreation,  oven  in 
the  busiest  of  lives,  and  if  we  find  our 
recreation  in  the  charming  study  of 
nature,  experience  shows  that  our  men- 
tal recuperation  is  as  great  as  if  we  were 
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loanging  over  a  sensational  newspaper, 
whilst  we  are  patting  ourselves  by  this 
better  course,  in  the  way  to  take  valu- 
able steps  of  progress 

The  iirst  criteria  of  success  then  are, 
the  instrument  always  ready  lor  work, 
and  the  love  for  investigation  cultivated 
till  it  becomes  its  own  stimulus,  and  needs 
checking  rather  than  excitement 

Second.  The  instrument  to  be  used — 
which  may  be  classified  into,  the  stand, 
the  glasses  and  the  accessories. 

My  opportunities  for  examination 
and  testing  these  have  been  such  that  1 
do  not  hesitate  to  express  pretty  decid- 
ed convictions.  Thii;^  I  will  do  in  brief, 
without  much  argument 

In  choosing  a  stand,  the  microscopist 
has  either  the  means  to  buy  the  most 
complete  instrument  without  regard  to 
cost,  or  he  must  study  economy.  It  is 
true  that  much  of  the  best  scientific  work 
the  world  has  hitherto  seen,  has  been 
done  with  very  cheap  instruments;  but 
there  is  a  fallacy  contained  in  the  state- 
ment The  field  of  work  which  inferior 
instruments  are  necessarily  limited  to 
has  been  that  first  worked  over.  The 
things  which  were  new  and  wonderful  in 
science  when  Leuwenhoek  began  his  in- 
vestigations, are  old  and  common  now. 
Dallinger  could  do  nothing  in  his  in- 
vestigation of  septic  organisms  with  the 
low  angled  glasses  of  the  cheaper  make. 
With  regard  to  the  microscopic  stand 
however,  ski.l  in  manipulation  will  go 
far  to  make  up  for  elaborate  instruments. 
Still,  if  cost  were  no  obstacle,  1  should 
say,  buy  at  the  start  Zentmayer's  new 
Centennial  Grand  Model.  I  name  this 
stand  because  it  has  in  its  construction 
new  and  real  improvements  which  are  not 
matters  merely  of  choice,  thev  are  posi- 
tive advantages  which  should  not  be 
overlooked.  These  are,  first,  the  swing- 
ing sub-stage,  by  which  all  the  illuminat- 
ing apparatus  and  the  mirror  revolve 
about  the  object  under  examination  as  a 
centre;  second,  the  fine  adjustment  which 
is  unquestionably  superior  to  any  other 
for  delicate  work;  and  third,  the  adap- 
tation of  his  stf^es  to  the  requirements 
of  very  oblique  light  for  some  uses.  But 
such  a  stand  aloue,  with  eye»pieces,  but 


without  objectives  or  accesories,  will  cost 
$800  or  tipward. 

If  we  descend  to  second-class  stands. 
i  there  is  a  wider  choice;  but  I  confess  to 
I  a  strong  opinion  that  second-class  standi 
are  to  be  studiously  avoided.     My  opinioii 
;  is  clear  that  the  choice  lies  between  the 
,  best  and  the  cheap  working   stand,  pro- 
vided the  latter  is  wisely  selected    He 
I  who  gets  a  second-class  stand  willalwap 
be  lamenting  that  it  is  not  equal  to  the 
nicest  manipulation,  and  that  its  cost 
prevents  him  from  getting  another  or 
I  satisiactorily  disposing  of  mis.    On  the 
I  other  hand,  he  who  gets  a  good  cheap 
!  stand    will    find  that  he  can    do  all  or 
I  nearly  all  that  he  could  vnth  any  but  the 
I  very  best,  and  if  he  progreeseSy  (as  he 
i  ought  to  do)  he  will  mdulge  the  hope 
'  that  some  day  he  will  add  to  it  a  first- 
I  class  stand,  when  the  cheap  one  will  still 
I  be    useful  as  his  "  hack,"  and   can    be 
I  carried  with  him  when  a  lai^e  one  conld 
not — as  upon    excursions  or    vacation 
journeys,  etc.    Therefore  I    repeat  ^^ 
choice,   in  my  opinion,  is  Teiy  plainly 
between  the  veiy  best,  and  a  good  cheap 
stand. 

But  it  is  necessanr  to  define  more  close- 
ly what  is  a  good  cheap  stand.  It  does 
not  mean  the  toy  stands.  I  will  name 
three  or  four  as  good  examples  of  the 
class  I  mean,  though  I  cannot  name  cme 
as  so  clearly  ahead  of  others  as  I  could 
in  the  case  of  the  Zentmayer  Centennial 
Zentmayer's  Histological,  Beck's  Eco- 
nomic, Geo.  Wale's  Continental  and  hu» 
''  working  model,"  are  among  the  best  of 
the  class!  refer  to.  Zentmayer's  His- 
tological is  made  with  and  without  the 
rack  and  pinion  movement  for  the  coarse 
adjustment.  So  is  Beck's  Economic. 
Wale's  have  the  rack  and  pinion  on  all 
The  first,  with  the  rack  and  pinion  and 
with  two  eye-pieces  and  two  objectives, 
costs  about  $60.  Beck's  $50.  Wale's  $50, 
and  $36,  respectively.  Wale's  "  W  orking 
Model  "  at  $35, 1  think  is  the  cheapest 
instrument  at  the  price  which  is  made. 
In  naming  these  I  have  only  named  such 
as  combine  the  essentials  for  good  work. 
First,  the  i-ack  and  pinion  work  is 
smooth  and  good;  second  the  fine  adjust- 
ment is  reliable  and  smootbin  action; 
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third,  the  stage  is  adapted  to  both  direct 
and  obliqae  light,  and  carries  the  most 
necessary  sub-stage  accesi^ories.  They 
are  all  made  for  real  work  and  can  be 
trusted.  The  eye-pieces  and  objectives 
are  about  equal  in  them.  At  the  same 
price,  I  should  prefer  Zentmayer's  His- 
tological, but  the  difference  in  cost  be- 
tween thkt  and  Wale*s  "  Working  Model" 
is  considerable. 

All  these  are  furnished  as  binoculars  at 
an  advanced  price.  My.  own  belief  is 
that  it  is  very  desirable  to  use  the 
binocular  from  the  beginning.  It  is  so 
constructed  that  it  is  changed  to  a  mon- 
ocular by  the  sliding  of  the  prism,  and  as 
a  monocular  is  as  good  and  convenient 
as  if  solely  so  made.  But  for  many  uses, 
especially  upon  opaque  objects,  the  stereo- 
scopic eff'ects  of  the  binocular  is  so  im- 
portant that  I  rate  it  very  highly,  and 
more  so  as  my  experience  enlarges.  The 
only  lingering  doubt  I  have  is  whether 
the  adaptation  of  the  binocular  to  this 
class  of  stands  is  mechanically  satis- 
factory. I  think  it  is.  The  desirability 
of  having  the  binocular  tube  I  cannot 
overate.  It  is  decried  only  by  those  who 
have  no  experience  with  it  or  whose  eyes 
are  not  alike  in  focus. 

With  regard  to  objectives  I  would  un- 
hesitatingly say  get  the  best.  If  the 
beginner  does  not,  he  is  only  making  an 
investment  to  throw  away.  The  glasses 
commonly  sold  with  the  cheap  stands  I 
have  named  are  not  the  bes^  except  in 
the  case  of  Wale's  Continental  I  would 
therefore  advise  getting  the  stand  with 
first-class  objectives  as  far  as  they  go. 
That  is  to  say,  I  would  take  Geo.  Wale's 
first-class  objectives  with  his  "  Working 
Model,"  or  Beck's  first-class  with  his 
Economic,  or  Wm.  Wales'  Ist-class  (which 
Z.  sells)  with  the  Zentmayer  Histological 
This  will  cost  a  little  more  at  the  start, 
but  in  the  end  it  will  pay. 

A  first  rate  2  in.  or  li  in.  will  be  more 
useful  than  two  poor  glasses,  one  being 
of  the  above  focus,  and  the  other  say  a  1 
inch  or  a  2-3.  The  rule  as  to  objectives 
cannot  be  made  too  imperative;  get  no 
poor  glass.  It  will  be  a  delusion  and  a 
snare.  Better  get  along  with  lower 
powers,  for  if  really  good  you  can  "  eye- 


piece "  ihem  up  to  the  magnifying 
power  of  the  nominally  higher  one  witii 
as  good  results  at  least  as  with  an  inferior 
high  grade  glass. 

The  recent  improvement  in  glasses,, 
especially  in  widening  the  angle  of  ap- 
erture, makes  a  smaller  number  do  tlie 
work  of  a  full  battery  of  the  slow  make. 

There  are  four  makers  who  now  stand 
pre-eminent.  They  are  Spencer  and 
Tolles  in  this  country,  PoweU  &  Lealand 
in  England,  and  Zeiss  in  Germany.  Others 
are  good,  but  these  are  the  first  rank. 

The  Spencer  1-6  immersion,  (if  a  first- 
rate  specimen  of  their  make)  will  do 
everything  that  any  high  power  lens  has 
been  made  to  do,  and  much  that  tlie 
highest  powers  fail  to  do.  It  resolvep 
amphipleura  pellucida  and  the  16th  band 
of  the  Nobert  plate  by  lamphght,  and 
I  know  of  no  properly  authenticated 
proof  of  this  being  done  by  any  1-16, 1-26, 
or  1-75  ever  yet  made. 

For  these  reasons  a  battery  consisting 
of  Spencer's  best  2  inch,  2-3  inch  and 
1-6  may  fairly  be  said  to  cover  the  whole 
range  of  microscopical  work,  with  a  pro- 
bable need  of  their  low  angled  dry  1-4 
inch  to  fill  the  gap  between  the  2-3  and  1-6. 

The  first-olass  glasses  of  the  other 
makers  I  have  named  and  of  the  powers 
they  furnish  with  the  instnunents  named, 
would  be  sufficient  for  ordinary  work, 
but  for  mostdehcate  I  would  advise  that 
only  a  Spencer  1-6  or  1-10,  or  a  Zeiss  oil- 
immersion  1-8  or  1-12  be  thought  of.  By 
thus  reducing  the  number  of  glasses,  the 
quality  can  be  improved  wiuiout  extra 
cost  I  speak,  of  course,  of  laying  out 
one's  plan  from  the  beginning.  I  myself 
have  a  number  of  good  glasses  which  I 
would  not  discard  to  replace  them  by 
those  named;  but  were  I  beginning  de 
710V0  1  could  make  four  lenses  do  all  tliat 
I  get  from  a  dozen  1  now  have. 

Eye  pieces  can  be  profitably  increased 
up  to  the  1-2'  or  1-4  inch  solid  of  Tolles 
or  Spencer's  make.     The  A   and  B   eye 
pieces  are  usually  furnished  with  the  in- 
struments; beyond  these  I  would  only 
have  the  sohd  eye-pieces  named  above,  not 
;  only  on  account  of  their  intrinsic  value, 
^  but  because   their  construction  is  such 
i  that  they  can  be  easily  adapted  to  the 
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tube  of  a  large  instrument,  if  one  should 
subsequently  get  a  "  grand  stand." 

As  to  accessories,  it  is  advisable  to 
liave  very  few  with  the  cheap  stand.  A 
cheap  objective  makes  an  all  sufficient 
achromatic  condenser.  Wale  furnishes 
with  his  stand  an  admirable  iiis  dia- 
j^hragm.  These  with  the  "  Woodward 
prism  "  for  oblique  light  tests,  will  en- 
able one  to  do  everything  with  the  cheap 
stand  that  is  done  with  any.  I  mean  in 
the  way  of  resolving  tests,  or  discrimi- 
nating the  characteristics,  etc,  of  sub- 
stances. 

Of  course  the  polariscope,  the  parabola 
for  black  back  ground,  etc.,  etc.,  are 
luxuries  which  may  properly  accompany 
the  iHrge  stand,  but  they  are  not  neces- 
sities. 

Such  in  general  are  the  results  of  a 
good  deal  of  observation  and  experience 
imder  circumstances  Hkely  to  make  me 
familiar  with  a  wide  range  of  instruments 
and  of  the  'best  manipulators.  I  sin- 
cerely hope  it  may  be  of  some  use  to  your 
new  society,  to  which  I  give  my  best 
-wishes. 

The  advantages  of  co-operative  work 
are  chiefly  found  in  the  stimulus  to  make 
observations  worth  recording  and  worth 
submitting  in  vmtten  papers  to  the 
criticisms  and  consideration  of  other 
workers.  Many  societies  only  meet  to 
look  over  each  other's  pretty  specimens, 
or  new  accessories,  &c.  The  only  healthy 
life  for  such  an  organization  is  in  real 
scientific  investigation  and  report.  I 
would  begin  by  directing  reports  on 
certain  subjects,  elementary  at  first,  and 
in  all  cases  to  be  from  actual  work  with 
the  instrument,  and  widening  out  as  the 
members  get  interested  in  more  profound 
or  original  inquiries. 

I  have  written  at  some  length,  but 
aiter  all  have  only  touched  in  outHne 
upon  the  subjects  you  indicated.  In 
what  I  have  said  of  instruments,  I  may 
fairly  add  emphasis  to  what  is  written  by 
saying  that  I  believe  it  would  be  a  matter 
of  regret  to  any  one  investing  in  a  micro- 
scope if  he  goes  outside  of  the  line  I 
have  indicated. 

Very  sincerely  yours, 

J.  D.  Cox. 


The  Thallut  of  the  Diatomaces. 

BT  F.  KrrroN,  hok.  Ftiuica. 

Bead  before  the  Royal  Microeoopicftl  Sodetr, 
January  8th,  1879. 

THE  study  of  the  Hving  diatom  Las 
lately  engaged  the  attention  of 
many  eminent  foreign  diatomists  (M.  P. 
Petit,  Paris;  M.  J.  Deby,  Belgium;  Count 
Castracanc,  M.  Ardres,  and  others).  Tbe 
latest  published  observations  are  ILose 
of  M.  le  Dr.  Lanzi,  of  Rome,  in  his 
paper*  on  the  " Thallus  of  the  Diaton- 
acese."  By  thallus  is  to  be  imderstood 
the  stipes,  cushion,  tube,  frond,  or  mn- 
cous  pelUcle.  The  latter  is  the  material 
by  which  the  film  of  diatoms  is  attached 
to  wet  walls,  buttresses  of  bridges,  etc. 
He  communicates  some  interesting  facts 
connected  with  the  reproduction  of  these 
remarkable  organisms.  "  In  a  gathering 
of  Epilhemia  ventricosa  made  in  the  Villa 
Pamphilia,  in  Rome,  I  observed  that 
some  portions  of  the  peUicle  were  com- 
posed of  a  great  quantity  of  round  gran- 
ular corpuscles  of  a  greenish-yellow 
color.  Most  of  these  corpuscles  were, 
to  all  aj^pearance,  the  same  as  those  con- 
tained in  the  interior  of  the  fnistules  of 
the  Epithemia,  and  imbedded  in  a  hya- 
line plasma.  Such  was  the  resembbnce, 
that  no  one  could  doubt  that  the  gran- 
ular bodies  in  the  plasmatic  thallus  and 
those  in  the  frubtules  wei'e  alike. 

'*  At  another  time  I  made  a  gathering 
in  a  fountain  in  the  interior  of  the  Forum 
of  Trajan,  of  a  Cymbella  in  a  state  of  re- 
production, and  I  was  again  able  to  see 
the  round  corpuscles.  They  were  ver}' 
small,  and  of  the  same  color  as  the 
eiidochrome.  They  were  contained  in 
the  thallus,  and  resembled  those  in  tibe 
fnistules.  I  followed  these  germs 
through  their  phases  of  development; 
and  by  repeated  observations  I  ascertain- 
ed that,  whilst  increasing  in  breadth, 
they  preserved  their  circular  form:  that 
afterwards  they  commenced  to  elongate, 
in  order  to  acquire  the  lunate  acii 
naviculoid  outHne  of  the  mature  frustule 

**  Of  these  growing  forms,  some  re- 
mained attached  to  the  thallus  anid  some 

♦See  *Annale8  de  la  Soeiete Beige de MicRv 
scopie,'  vol.  iv. 
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became    free.     The    number    of    these 
corpuscles    was   considerable;  and    one 
was  easily  convinced  that  they  were  the 
result  of  a  new  kind  of  generation.     The 
disparity  in    size  was    so    considerable, 
that  it  would  have  been  absurd  to  suppose 
that  they  had  been  produced  by  fissiparity. 
"  I  am  able  to  report  other  similar  facts 
obsei'ved  in  Namcula  ambigua,  NUzschia 
minutissima,  Amphora  ovalis;  but  of  these 
I  shall  say  nothing,  in  order  to   avoid 
useless  repetitions,  and  shall  confine  my- 
self to  describing  Oomphonema  olivaceum 
only,  in  which  I  have  followed  the  series 
of  transformations   from  the  time    the 
fmstule     containing    the     germs     had 
changed  into  a  sporangial  cell,  until  the 
thallns  became  charged  with  germs  and 
frustules  in  various  stages  of  develop- 
ment   In  this   same  thallus   was    also 
seen  the  gradual  transformation  of  the 
corpuscles  into    rudimentaiy   frustules, 
their  growth,  and  lastly  the  development 
of  the    dichotomous    peduncle.     When 
this  cycle  was  completed,  the  thallus  con- 
tainea  three  different  forms — ^the  sessile 
sphenelloid  form,  the  pedunculate  (either 
simple  or  dichotomous),  and  the  perfect 
or  nree  form.    From  the  preceding,  it 
appears  that  there  arrives  a  time  when 
the  plasma  contained  in  the  siliceous  cells 
acquire  a  considerable  volume,  owing  to 
the  rapid  development  manifested  at  the 
time  of  reproduction,  and  which  cannot 
be  contained   within  the  walls  of  the 
fmstule  by  reason  of  the  want  of  elas- 
ticity produced    by   the    deposition   of 
silex.     The  frustules  being  unable  to  fol- 1 
low  the  growth  of  the  plasma,  the  valves  j 
separate  from  the  pressure;  but  previous, 
to  arriving  at  this  condition,  the  proto- ' 
plasm  had  commenced  to  undergo  the 
changes  necessary  to  the  formation  of  | 
the  new  cellules,  and  we  are  able  to  see 
an     aggregation     of     hyaline     masses 
destitute    of    an     external     membrane. 
These    are    the    Moneres    of    Hacckel. 
Amongst  them  are  some  that  vemain  for 
a  long  time  as  plastid  gymnocytodes — 
that  is,  to  say,  without  an  external  mem- 
brane, as  named  by  Haeckel — and  form 
in  this    manner  the    amorphous   or  in- 
definite    thallus  {mucus    matricvlis     of 
authors);  whilst  those  that  take  the  form 


of  stipes,  peduncles,  cushions,  or  some 
deOnite  form,  appear  to  belong  to  the 
plastid  lepocytodes,  that  is  to  say,  invest- 
ed with  an  extremely  thin  external  mem- 
brane. This  membrane,  although  scarcely 
visible  vdth  the  Microscope,  nevertheless 
limits  the  outline  of  the  tbaJlus. ...  I 
have  determined  to  place  the  above- 
mentioned  facts  before  diatomists,  in 
order  to  call  their  attention  to  the  study 
of  the  thallus  of  diatoms.  The  study  of 
the  function  of  the  thallus  in  this  large 
familv  seems  to  me  to  be  fuU  of  interest.*' 

The  presence  of  this  "  thallus  "  is  by 
no  means  uncommon.  I  have  detected 
it  in  many  diatomaceous  Ratherings,  par- 
ticularly those  from  fresh  water,  but  I 
never  saw  the  corpuscles  Dr.  Lanzi  men- 
tions; they  may  not  have  been  present, 
or,  what  is  equally  probable,  I  over- 
looked them.  However,  the  discovery  is 
of  gr^t  interest;  and  I  hope,  with  Di*. 
Lanzi,  that  other  diatomists  will  turn 
their  attention  to  the  study  of  the  hvipg 
forms.  The  reproduction  of  the  Dia- 
tomacese  has  not  received  that  amoimt 
of  attention  the  subject  deserved.  Their 
increase  by  self-division  was  the  method 
first  observed,  more  careful  observations 
led  to  the  detection  of  conjugation  and 
production  of  sporangial  frustules,  or 
the  formation  of  a  sporangium  by  a  sin- 
gle fmstule;  and  we  now  find  tnat  an- 
other method  has  been  observed,  viz. 
that  just  described  by  Dr.  Lanzi. 

The  author's  figure  (1)  represents  a 
number  of  circular  bodies  immersed  in 
the  thallus  of  E,  ventricosa,  and  also  in 
the  fmstule  (2)  thaUns  of  Cocconenid  oi«- 
tula,  representing  the  corpuscles  in  vari- 
ous stages  of  development  Unfortun- 
ately the  amplification  is  not  stated,  a 
matter  of  some  importance.  It  is  also 
to  be  hoped  that  Dr.  Lanzi  will  make 
some  experiments  to  test  the  power  ]X)8- 
sessed  by  them  to  resist  desiccation 
without  losing  their  vitality.  In  Herr 
Grunow's  "New  Diatoms  from  Hon- 
duras/; *  M.  M.  J.,'  voL  xviii.  p.  184,  PI. 
196,  Fig.  4  6,  is  described  and  figiured  a 
curious  abnormity  of  CWataulua  kt^vis. 
Within  the  large  fmstule  are  two  very 
small  oi^es.  Herr  Grunow  asks,  "In 
what  manner  do  these  abnormal  frustules 
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multiply  and  reproduce  a  new  series  of 
normal  forms?     Certainly  not  by  conju-| 
f^ution  or  self  division."  Professor  Cleve*  i 
ligures  a  frustule   of  Biddulphia  aurUa< 
with  a  6mall  frustule  within.     In  a  note  < 
<p.  184),  I  suggested  ''that  the  endo- 
C'Urome,  under  certain  conditions,  might , 
possess. the  power  of  producing   (?  by 
means  of  microspores)  perfect  frustules 
without  conjugation."    Dr.  Lansi's  dis- 
covery confirms  my  supposition,  and  ex- 
plains the  formation  of  the  small  frus- 
tules within  the  large  one. — Trans.  Royal 
Microscopical  Society. 


The  Sexual  Process  in  Diatoms. 

AN  article  on  this  question,  containing 
a  discussion  on  the  sexual  process 
in  general,  occurs  in  Der  Naturforscher 
for  November  23,  1878,  The  writer  be- 
gins by  a  statement  of  five  methods  in 
which  the  auxospores  of  DiatomaceaB  are 
known  to  be  formed:  these  are  the  fol- 
lowing: 

1.  A  single  individual  throws  off  both 
valves,  secretes  a  mucilaginous  invest- 
ment, extends  itself  and  grows.  The 
auxospore  thus  formed  surrounds  itself 
with  a  thin  membrane  devoid  of  silica, 
and  within  this  secretes  the  usual  pair  of 
siliceous  valves,  thus  forming  the  "  first- 
ling-cell "  (ErstlingzeUe)  of  a  new  gener- 
ation. 

2.  The  protoplasm  of  a  cell  divides  into 
two  naked  daughter-cells,  which  make 
their  way  out  of  the  mother-cell,  and 
form  an  auxospore. 

3.  Two  individuals,  lying  dose  to  one 
another,  secrete  an  investment  of  mucil- 
age; both  these  throw  off  their  valves,  and 
so  form  a  pair  of  naked  cells  lying  in 
close  proximity  to  one  another,  but  with- 
out actually  touching.  Both  of  these  ex- 
tend parallel  to  one  another  in  the  direc- 
tion of  their  lengtli  until  they  attain  the 
normal  size  of  auxospores;  outside  these 
a  thin  membrane  (peiizonium)  is  found, 
and  within  this  the  ordinary  siliceous 
valves. 

4.  Two  individuals,  generally  sur- 
rounded by  a    gelatinous    investment, 

« '  Bibanfir  till  Vet.  Akad.  Hand.,'  band  1.  tab. 
iv.,  fig.  8,  a  b. 


throw  off  their  old  valves,  and  coalesce 
into  a  single  naked  mass  of  protoplasm, 
which  grows  into  a  single  auxospore. 

5.  Two  individuals,  again  surrounded 
by  mucilage,  throw  off  their  old  valves, 
and  each  divides  transversely  into  two 
naked  daughter  cells,  each  of  which  then 
coalesces  with  the  corresponding 
daughter-cell  of  the  other  individual 
Two  naked  zygospores  are  thus  foi-med, 
each  of  which  becomes  an  auxospore,  and 
hubsequently,  by  the  formation  of  silice- 
ous valves,  a  firstling-cell. 

Of  these  five  methods  the  fourth  and 
fifth  are  certainly  sexual,  being  a  process 
of  zygospore-formation.  The  first  mode 
is  as  certainly  asexual,  a  process  of  cell- 
formation  by  rejuvenescence,  so  that  in 
the  single  group  of  IHatomacecE  the 
auxospores,  by  which  a  new  generatiou 
is  started,  may  be  produced  either  sexual- 
ly or  asexually. 

The  second  mode  requires  farther  in- 
vestigation: about  the  third  there  is  a 
difi&cralty ;  it  is  a  process  of  rejuvenescence, 
taking  place,  however,  only  when  two 
individuals  are  present;  so  that  a  niutnal 
action,  independent  of  actual  contact,  is 
evidently  exerted.  This  pfocess  the 
writer  compai'es  to  the  mode  of  ferliliz- 
ation  in  Florideoe,  where  cells  far  removed 
from  the  trichogyne,  to  which  alone  the 
fertilizing  influence  of  the  spermatia  is 
applied,  are  stimulated  to  a  new  and 
vigorous  growth  by  the  impregnation: 
and  to  the  process  which  obtains  in 
Phanerogams,  where  the  protoplasms  of 
the  male  and  female  ceUs  are  separated 
from  one  another  by  the  cell-wall  of  the 
pollen  tube.  In  both  these  cases,  how- 
ever, one  of  the  sexual  cells  only  (the 
female  cell)  undei-goes  further  growth, 
the  other  or  male  cell  disappfariug; 
while  in  the  desmids  in  question,  the 
action  of  the  two  cells  is  mutual. 

The  writer  then  defines  sexuahty  as  the 
action  of  two  or  more  cells  on  one  another, 
by  means  of  which  a  new  process  of 
growth,  in  one  or  all  of  these  cells,  is  set 
up,  and  the  sexual  action  consists  in  the 
stimulation  of  the  sexual  cells  to  a  new 
and  particular  growth,  such  growth  being 
impossible  without  that  stimulatioa— 
Trans.  Royal  Mic,  Soc, 


JOURNAL  OF  MICROSCOPY. 


137 


THE   AMERICAN 

Journal   of    Microscopy, 


AND 


POPULAR    SCIENCE. 


Tebj£8— $1.00  per  year. 
Advbbtibementb— 30  cents  per  lino. 
All  Communications  should  be  liddressed  to 
THE  AMERICAN  JOURNAL  OF  MICROSCOPY, 
P.  O.  Box  2852.  14  Dey  Street.  New  York. 


We  CHn  no  longer  supply  complete  sets  of  Vol- 
iimos  I  and  II  in  sheets.  We  have  on  hand  a  few 
<*..iniplete  copies  of  Vols.  I  and  II,  handsomely 
lK>und  in  cloth,  with  silt  title,  pric*e  $1.25  each. 
\.l«*>  A  few  copies  of  Vol.  III.  with  full  mangrins. 
l>  »und  in  clotli,  for  $1.60  each. 

As  we  desire  to  nlace  a  conwlete  set  of  the  Jour- 
nal at  the  disposal  of  our  suDscribers  at  a  moder- 
aw.  rate,  we  offer  Vols.  I.  II.  and  III.  bound,  and 
the  numl>er»  ft)r  1879,  as  issued,  for  $4.00  net. 

Those  who  wish  to  have  their  numbers  bound. 
<*}in  do  so  for  :36  cents  per  volume.  Mailing  12 
'■etits  additional. 

FoBEioN  SuBscMBEBs.— Subscribers  in  Great 
Britain  and  tlu*  Continent  of  Europe  will  be  sup- 
plied at  the  rate  of  $1.20.  or  5  shillings  sterlinigrper 
your.  iK>stage  r»aid.  Vi»ls.  I  and  II,  bound,  will  be 
.H«»nt  for  6  shillings  t'ivh,  postpaid.  Vol.  III.  TK)«t- 
i»aid.  for?  shillings.  Vols.  I,  II  and  III,  bound,  and 
tlie  numbers  for  1879.  as  i.Hsuod  for  £1.  British  post- 
iige  stamps  received  at  full  value  for  subscri])tions 
iiUiX  books  in  sums  of  12  shillings  or  less. 

The  following  gentlemen  have  kindly  consented 
to  act  as  agents  for  this  Journal,  and  are  author- 
ized to  receive  subscriptions  and  advertisements: 

Chas.  Stodder.  131  Devonshire  Street,  Boston. 
S.  R  CAS8INO.  Naturalists*  Agency.  Salem.  Mass. 
J.  G.  Lanoouth.  4«  Madison  St.,  Chicago.  111. 
Ja«.  W.  Queen  *  Co.,  924  Chestnut  StTPhila.,  Pa. 
W.  H.  Walmsley,  921  Chestnut  St..  Phi  la..  Pa. 
Fred.  Wagner.  41  W«^st  Fifth  St..  Cincinnati.  Ohio. 
Wm.  M.  Rebasz.  Rochester,  N.  Y. 


The  Journal  as  an  Advtrtiaiiig  MediiUD. 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  as  follows:  "I  have  received 
>4everal  letters  of  inuuiry.  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
other  journals  also,  erery  letter  of  in(iuiry  refers 
to  the  American  Journal  of  Microscopy.  This 
<vrtainly  demonstrates  the  value  of  the  journal  as 
an  tidvertising  medium." 

Another  very  extensive  advertiser  says:  *'We 
have  adverti»«»d  in  several  other  journals,  but  have 
4>htained  more  results  from  yours  than  from  all 
the  others  put  together." 


Post-office  Box  2,852. 

T^OR  many  years  the  number  of  our 
-*-  Post-Office  Box  has  been  4,875.  Re- 
cently, however,  all  numbers  above  4, 500 
have  been  closed,  and  we  have  beon  as- 
signed to  Box  2.852.  Our  correspondents 
will  please  make  a  note  of  this  change. 


Alleged  Improvements  in  tlie  Microscope. 

/^UR  attention  has  been  called  to  sev- 
eral  aiiides  which  have  lately  ap- 
peared in  English  and  American  Scien- 
tific journals,  and.  which  describe  cer* 
tain  alleged  impi'ovements  in  the  con- 
struction of  the  microscope,  whereby  the 
most  wonderful  results  are  said  to  be 
attained.  From  a  recent  issue  of  the 
Scieniific  Neios  we  cUp  the  following: 

The  following  points  are  submitted  by 
the  imdersigned  to  the  Academy  of  Sci- 
ences, in  the  belief  that,  however  extra- 
ordinary may  seem  the  conclusions  deriv- 
ed from  them,  the  facts  themselves  will 
be  considered  of  sufficient  importance  to 
be  carefully  examined  and  verified.  The 
data  rest,  in  the  main,  upon  the  testi- 
mony of  a  discovery  of  the  writer  respect- 
ing the  properties  of  object-glasses, 
practically  applied  to  the  structure  of 
lenses,  bv  means  of  which  he  has  been 
enabled  to  construct  an  objective  of  the 
focal  distance  of  one  millimetre,  having, 
reckoned  in  diametei*s,  6.4  times,  or, 
reckoned  in  areas,  40  24-25  times,  the 
power  of  such  an  objective  constructed 
according  to  formulae  now  in  use  among 
the  best  opticians.  The  first  objective 
constructed  upon  this  principle  was  based 
upon  a  Bardou  No.  10,  of  the  ordinary 
continental  pattern;  the  combination, 
with  C  eye-piece,  attd  tube  0.4  of  a 
metre,  or  15.6  inches  in  length,  yield- 
ing, with  fine  definition  and  penetration, 
and  extraordinary  resolution,  a  power  of 
12,600  diameters.  Applying  the  same 
formula  to  a  wide-angle  objective  of  one 
millimetre  focal  distance,  the  result  has 
been  a  power  of  50,400  diameters,  as 
near  as  it  is  possible  to  calculate  an 
instrument  of  such  deUcacy.  The  cal- 
I  culation  of  power  was  made  in  the  foUow- 
ling  manner:  With  C  eye-piece  and  tube 
undrawn,  a  wide-angle  AVales  objective  of 
of  one  millimetre  focal  distance  was 
applied  to  the  instrument,  and  the  power, 
measured  with  an  eye-piece  micrometer, 
found  to  be  2,100  diameters.  Placing  a 
stage  micrometer  under  the  lens,  the  tube 
was  then  drawn  until  the  diameter  of 
the  pencil,  of  rays  transmitted — that  is. 
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of  the  field  of  vision — ^waa  exactly  0.006 
of  an  inch.  On  applying  the  Bardoii  as 
reconstructed,  without  alteration  of  these 
conditions,  the  diameter  of  the  pencil 
transmitted  was  found  to  be  0.0008  of  an 
inch,  or  a  1  ttle  less  than  one-sixth  that  of 
the  Walea  At  this  power  three  colored 
corpuscles  of  human  blood,  placed  in 
linear  series,  spanned  the  field  of  the 
instrument  The  power  could,  of  course, 
be  found  by  the  proportion:  aa  .0008  is 
to  .005  so  is  2, 100  to  13,125.  I  now  slow- 
1}^  pushed  in  the  draw-tube  until  the  field 
of  the  Bardou  was  exactly  one-sixth  that 
of  the  Wales,  and  the  power  properly 
represented  by  12,600  diameters,  instead 
of  13,125.  Upon  this  basis  I  then 
measured  the  field  of  the  one  millimetre 
(more  properly,  1-26  inch)  oWective, 
altered  in  the  same  manner  as  the  Bardou 
No.  10,  and  found  it  to  be  exactly  0.00026 
of  an  inch:  yielding  upon  the  proportion 
previously  appHed  a  power  of  40,  20 
diameters.  My  next  movement  was  to 
draw  the  tube  until  the  diameter  of  the 
pencil  was  reduced  to  0.0002  of  an  inch, 
and  the  power  increased  to  60,400  dia- 
meters. 

I  am  fully  aware  how  thoroughly  fab- 
ulous such  a  statement  of  power  must 
seem,  about  10,000  diameters  being  the 
highest  result  obtained  with  the  Tdles 
1-75  inch,  recently  exhibited  before  the 
New  York  Academy  of  Sciences;  but  I 
trust  I  shall  be  believed  when  I  affirm 
that,  with  an  ample  working  distance,  the 
Bardou  No.  10  I  have  just  described  is 
superior  in  power,  definition,  penetration, 
and  resolution  to  the  ToUes;  being,  with 
the  exception  of  the  1-25  inch  more  re- 
cently constructed,  the  most  powerful 
microscope  objective  in  the  world.  An 
entire  corpuscle  of  human  blood  cannot 
be  viewed  at  one  time  with  the  1-25  inch 
as  now  arranged,  and  it  requires  only  ten 
of  the  Httle  bodies  styled  monads  to  fill 
the  worker's  vision  completely.  Yet  the 
defining,  penetrating,  and  resolving  pro- 
perties of  the  lens  are  perfect,  and  the 
perimeters  of  the  monads  are  sharply 
defined. 

Tlie  writer  then  goeH  on  to  describe 
certain  observations  and  speculations  in 


regard  to  the  ultimate  constitution  of 
albumen  and  lymph,  but  as  the  accuracy 
of  these  must  depend  wholly  upon  the 
efficiency  of  the  objective,  it  is  unneces- 
sary to  do  more  than  allude  to  them. 

As  regards  the  alleged  improvements 
in  objectives,  we  confess  that  we  cannot 
understand  how  any  respectable  scien- 
tific journal  should  have  published  such 
a  farrago  of  nonsense.  Like  all  other 
charlatans,  Mr.  Fairfield  attempts  to 
conceal  the  methods  by  which  he  reaches 
his  results,  and  so  long  as  he  dealt  in 
mere  assertions  of  restdts^  it  was  impos- 
sible to  do  more  than  merely  deny  his 
statements;  but  when  he  attempts  to 
give  even  the  slightest  hint  as  to  the 
modus  operandi,  he  at  once  betrays  the 
absurdity  of  his  pretensions. 

Every  microscopist  knows  that  the 
magnifying  power  of  the  usual  combina- 
tion of  which  an  ordinary  objective  forms 
a  part,  may  be  indefinitely  increased  by 
the  use  of  either  amplifiers,  deep  eye- 
pieces, or  long  tubes,  or  all  combined. 
This  has  been  done  over  and  over  agair, 
but  never  with  satisfactory  resnlta  It 
is  not  many  years  since  similar  astonish- 
ing claims  were  made  by  a  gentleman  of 
New  York,  who,  by  means  of  amplifiers 
obtained  a  magnifying  power  of  80,000 
or  100,000  diameters,  and  with  sufficient 
clearness  of  definition  and  resolution  to 
show  the  markings  on  P.  Angtdatum, 
Mr.  Fairfield  claims  that  his  Bardou 
objective  gives,  after  being  modified,  fine 
definition  and  penetration,  and  extraor- 
dinary resolution.  Few  of  our  readers, 
we  presume,  have  seen  a  **  Bardou  "  ob- 
jective. It  is  merely  a  common  French 
triplet,  and  although  Bardou  is  fanioius 
for  his  opera-glasses,  we  have  never 
heard  that  his  microscope  objectives 
were  regarded  with  much  favor.  It 
j  would  astonish  us  very  much  to  ham 
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that  Mr.  Fairfield  had  succeeded  in  re- 
solving the  P.  AngulaJtum^  dry,  by  means 
of  his  Bardou  objective,  and  as  for  the 
same  object  in  balsam,  we  feel  tolerably 
sure  that  it  is  utterly  beyond  his  reach. 

Mr.  Fairfield's  method  of  measuring 
the  magnifying  power  Of  his  objective, 
Ib,  to  say  the  least  of  it,  original. 

We  should  not  have  wasted  so  much 
space  over  such  a  matter,  if  it  had  not 
been  that  the  alleged  improvements 
have  been  announced  with  such  a  flour- 
ish of  trumpets  that  they  are  likely  to 
impose  upon  those  who,  though  well  in- 
formed otherwise,  are  not  familiar  with 
microscopic  matters.  Even  the  Engineer 
(of  London)  has  been  led  into  pubhsh- 
ing  Mr.  Fairfield's  paper,  and  the  editor 
of  the  Scientific  News  is  so  unfamiliar 
with  microscopical  matters  as  to  be  led 
into  the  following  utterance: 

This  enormous  stride  must  have  the 
effect  to  bring  the  name  of  Pro£  Fairfield 
prominently  before  the  entire  scientific 
world,  as  one  of  the  most  deserving  of 
those  upon  whom  science  delights  to 
bestow  its  honors. 


BOOK  NOTICE. 


Plain  DlreotionB  for  the  Construotion  and 
Erection  of  liiflrhtnlnff  Bode.  By  John 
Phin.  editor  of  the  "  Younjc  Hcientlst."  and  tho 
"American  Journal  of  Microscopy,"  Third 
Edition.  Enlarged  and  fully  Illustrated.  Cloth. 
90  oenta.  New  York;  Industrial  Publication 
Company. 

The  season  is  now  approaching  when  the  voice 
^fthe  lifi^htning  rod  man  will  be  heard  in  the 
liind.  and  thousands  of  dollars  will  be  spent  in  put- 
ting up  rods,  three-fourths  of  which  will  probably 
i>e  useless,  for  it  is  an  unfortunate  fact  that  the 
avera(je  peddler  of  lightning  rods  thlnlts  more  of 
the  money  that  he  gets  than  of  the  protection 
which  he  furnishes.  Indeed,  so  common  is  it  for 
lightning  rods  to  be  defe(;tive.  that  many  persons 
have  been  led  to  entirely  doubt  their  elflciency, 
ftnd  yet,  no  fact  is  more  thoroughly  established 
than  that  a  good  lightning  rod  affords  perfect 
protection. 

The  work  before  us  is  the  only  one  within  our 
knowledge  that  has  not  been  published  for  the 
purpose  of  puffing  some    patent;  it  is  short. 


simple,  and  fully  illustrated,  and  the  practical 
directions  are  so  full*  that  any  ordinary  mechanlo 
can,  by  following  them,  put  up  a  really  good  rod. 
And  it  is  a  comforting  assurance  to  be  told  that 
a  really  good  rod  need  not  infringe  any  patent, 
the  best  methods  of  construction  being  older  than 
any  patents  now  In  force. 


TBANSAOTIONS   OF  SOCIETIES. 

Illon.~It  will  afltord  na  gnat  ptoMore  to  publish  notaa 
of  the  TrftUMcfelonB  of  any  of  oar  ICIoroioopical  BodotiM. 
The  limited  spaoe  at  our  oommand  predados  the  In- 
■ertion  of  lengthonad  acooonts  of  mere  baslneM  details. 
We  with  It  also  to  be  dlstinoUy  qnderttood  that  theee 
reports  are  pabllshed  m  received  firom  the  'Seoretarlei 
of  the  dUforentSodetiee,  and  the  Jonmal  la  not  to  be 
held  in  any  wise  responsible  for  any  stalementa  con- 
tained therein. 

Nevr  York  Mlevoscopfeal  Soeietjr. — ^The 
regular  conversazione  meeting  was  held  May  16, 
1879,  Mr.  G.  I.  Whitehead,  as  President,  pro  tem., 
in  the  chair. 

Dr.  D.  Benson,  of  Hoboken,  N.  J.,  was  elected 
an  active  member. 

Donations  received :  From  Messr^.  Hitchcock  & 
Wall,  the  April  number  of  the  "Amoiioan  Quar- 
terly Mieroflcopical  Journal,"  and  fifty  copies  of 
the  Transactions  of  this  sodety ;  from  its  pub- 
lishers, Vol.  2,  No.  7,  of  the  **  Science  Observer  ;** 
and  from  the  author,  Mons.  If.  A.  Certes,  Paris, 
France,  a  oopy  of  his  monograph,  "Sur  une 
Methode  de  Conservation  des  Infnsoires,**  illus- 
trated with  beautiful  colored  plates.  For  each  of 
these  contributions  a  vote  of  thanks  from  the 
sodety  were  tendered.  A  package  of  Drakesville 
diatoms  was  reoeived  ftrom  the  Recording  Secretary. 
A  package  of  material  was  ordered  sent  to  Mr. 
Peticolas,  of  Bichmond,  Ya.,  as  a  partial  exchange 
for  valuable  slides  of  diatoms,  received  from  him 
last  year.  There  were  exhibited  by  Mr.  Hitchcock, 
gathered  by  him  at  Port  Morris— Osdllatoria  sp.; 
Spirogyra quinnia;  S.  vivularis;  Entomorpha  sp.; 
Vaucheria  sp.;  and  of  living  diatoms  Badllaria 
paradoxa,  Pleurodgma  angnlatum,  etc.;  beddesby 
others,  objects  of  general  interest. 


The  regular  meeting  of  the  Sodety  was  held 
June  6, 1879,  Preddent  Hyatt  in  the  chair. 

Donations  reoeived:  The  "Transactions  of  the 
Wisoondn  Academy  of  Sciences,**  Vol.  4,  for  1876- 
77 ;  also  two  nnmbm  of  the  Naturalist's  *' Leisure 
Hour,*'  from  the  Academy,  and  the  publishers. 
Thanks  for  the  same  returned.  From  Mr.  J.  E. 
Ingpen,  Hon.  Secretary,  two  valuable  numbers  of 
the  "Journal  of  the  Qnekett  Club,"  containing 
rules  and  list  of  members;  the  forthcoming  num- 
bers offered  as  an  exchange.  For  this  favor  a  vote 
of  thanks  was  tendered  to  Mr.  Ingpen,  and  to  the 
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Qaekett  Mioroeoopioal  Club  of  London.  From 
Mr.  Hyatt,  a  nice  bnlla-eye  condenser,  which  he 
hadconetraoted  for,  and  presented  to  the  society. 

Mr.  C.  F.  Park,  of  Englewood,  N.  J.,  was  elected 
an  active,  and  Dr,  Oarl  Seller,  of  Philadelphia,  an 
associate  member. 

A  letter  was  receiyed  flrom  Dr.  B.  H.  Ward,  of 
Troy,  President  of  the  American  Society  of  Uioro- 
Bcopists,  reqaesting  that  this  society  be  repre- 
sented at  the  National  Meeting  to  be  held  at  Baf- 
fslo  beginning  Aug.  19.  It  was  resolved  that  the 
inyitatior.  be  accepted,  and  that  the  President 
shall  gire  letters,  as  credentials  to  those  members 
who  may  wish  to  go,  and  represent  this  society  at 
that  time. 

Mr.  Hitchcock  addressed  the  meeting  **0a  the 
AlgB,  etc.,  found  by  him  in  this  ricinity  this 
season."  His  obserrations  were  chiefly  made  npon 
the  Spirogyra,  showing  the  gradual  change  of  form 
in  their  interior  parts.  He  also  found  that  Eoglena 
were  filled  with  cells  appearing  like  starch  grains, 
which  afterward  seemed  to  change  into  young 
Traohelomonas,  as  was  well  seen  by  placing  them 
on  a  Holman  slide,  where  their  growth  and  action 
can  be  well  obsenred. 


The  regular  oonyersazioDe  meeting  was  held 
June  20,  1879,  President  Hyatt  in  the  chair,  IS 
members  present. 

Mr.  0.  W.  Babadan,  of  New  Tork,was  elected  an 
actiye  member.  Also  Dr.  Ghas.  L.  Swasey,  New 
Bedford,  Mass.;  Prof.  A.  H.  Chester,  of  Hunilton 
Ck)llege,  Clinton,  N.  T.;  and  Mr.  Thos.  Taylor,  Mi- 
crosoopist,  Department  of  Agriculture,  at  Wash- 
ington, D.  C,  as  associates. 

Mr.  Hitchcock  exhibited  twelye  photographs  all 
made  by  Dr.  J.  J.  Woodward,  of  Washicgton,  D. 
C.  which  had  been  presented  to  Mr.  H.,  all  of  them 
of  the  diatom  A.  pellucida,  as  resolyed  by  the  fol- 
lowing lenses,  yjz :  Powell  k  Lealand*s  1-8,  1-16 
and  1-25  water  immersion;  Spencer's  1-10  water 
immersion,  and  1-6  glycerine  immersion;  Zeiss'  1-8 
and  1-12  oil  immersion;  Tolles*  1-10  oil  immersion 
and  1-18  water  immersion.  Most  of  these  pictures 
were  clear,  and  seemed  to  proye  these  lenses  (with 
two  exceptions)  to  be  of  from  good  to  yery  fine 
definition  and  resolying  power. 

There  were  exhibited,  among  many  objects  of 
general  interest,  by  several  members,  the  following 
of  special  note:  By  Dr.  Frank  M.  Deems,  a  parasite 
found  in  the  eye  of  a  common  house  fly,  mounted 
in  glycerine;  by  Mr.  J.  L.  Wall,  sori  of  fi^rn  (*'  Diok- 
soniapunctutabula**);  and  byMr.  Shultz,  Yolyox 
globator,  red  cantho  camptus,  etc 

Upon  motion,  it  was  resolyed  that  the .  society 
adjourn  to  Friday,  Sept.  6, 1879. 

Obab.  S.  Shultz,  Beoording  Secretary, 

Hoboken,  N.  J. 


Subscribers  who  haye  a  surphis  of  inteiesting  mi- 
orosoopAc  material,  or  objects  in  any  depsrtmeDt  d 
oaturai  science,  wmoh  to«y  wish  to  excosage,  msj 
announce  it.  without  charge,  in  this  cofamm.  The 
following  rules  must  be  obseryed:  L  The  pri?Oen 
of  announcing  an  exchange  is  confined  to  sob- 
Bcribers.  2.  Exgbanoes  only  will  be  admitted. 
Ssies  and  purchases  for  cash  must  be  retogtled 
to  the  adyertising  department.  8.  Bach  exohaoce 
will  be  limited  to  three  lines,  and  must  be  le^ 


written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).    Be eareftuabout the  address. 

Will  exchange  for  well-mounted  objects,  hsmiD 
teeth  sections  firom  any  part  of  tooth  deeiied. 
H.  A.  Moyer,  Eendallyille,  Ind. 

Slides  of  pine  pollen,  so-called  anlpher  shower, 
which  fell  in  eastern  Pennsylyania,  March  17. 
Diatoms,  yegetable  stainings,  etc^  in  excbaoi^e. 
0.  Henry  Ram,  624  Oooper  street,  Camden,  N.  J. 

Wanted, »  good  stage  micrometer,  in  exehaofe 
fbr  fine  diatoms  and  other  desirable  materisL  K. 
A.  Booth,  Longmeadow,  Mass. 

Wanted,  an  achromatic  condenser  and  fitting, 
or  Wenham*s  parabolic  reflector,  in  exchanse  for 
books  on  medicine,  or  state  what  Is  wanted,  H.  V, 
H.,  P.  O.  Box  47,  Ooeymaup,  Albany  Co.,  N.  T. 

Slides  of  Nummilitic  limestone  from  Pynmid; 
foraminiferous  limestone,  India;  deep  sea  dredg* 
ings,  yarious  parts;  Sertularia.  Hintologiotl  or 
pathological  specimens  preferred.  Dr.  Cfaai.  L 
Swasey,  New  Bedford,  Mass. 

I  haye  for  exchange  a  Kinne  self-centering  tnrs- 
Uble  with  drcukr  tab.e.  Churk  M.  Elliott,  An- 
bum,  N.  Y. 

Stained  yegetable  tissue,  andpolariscope  objecti, 
to  exchange  fbr  any  other  mounted  objects.  A  P. 
Brown,  P.  O.  Box  15,  Camden,  N.  J. 

Diatomn,  Isthmia  eneryis,  Campylodisnu  clf- 
pens,  both  pure;  best  Jutland  cement-stein,  etc 
Wanted,  good  recent  Padflc  coast  material.  Go^ 
respondence  inyited.  W.  M.  Patersou,  Loftm, 
EoglaoJL 

Exquisite  wild  seeds,  showing  points  offimi]; 
likeness,  mounted  or  unmounted,  for  exohAoge. 
Rey.  J.  T.  Brownfll,  Lyons,  N.  Y. 

Skin  of  shark,  bryazoa,  diatoms  from  Cape  Codt 
and  other  marine  mountings,  for  good  mounted  ob- 
Jecto;  lists  exchanged.  Bey.  J.  D.  King,  Chatham, 
Mass. 

Ferns,  mounted  or  unmounted,  for  Northen 
species  of  same.  Lists  of  those  on  band  and  thoie 
wanted  sent  on  application.  MaJ.  B.  H.  Wlldberger, 
Kentucky  Military  institute,  Fsnndale,  Ky. 

Cocoa  BcBhm  concert  flute,  made  by  Bad^,of 
New  York,  with  pure  silyer  keys,  cost  $100,  in  ei- 
change  for  microscope,  stand  and  ofajectiyes.  J.  H. 
Raymond,  76  State  street,  Brooklyn,  N.  Y. 

Qood  pocket  magnifier,  1  lens,  1|  inch  diameter, 
oyal,  hard  rubber  case,  in  exchange  for  ffood  stage 
micrometer,  ruled  into  lOOths  and  lOOOthsofao 
inch.  Address  F.N.  T.,  Box  213,  Oreenport,  Suf- 
folk County,  N.  Y. 

For  exchange,  well  prepared  herbarium  eped- 
mens  from  the  flora  in  the  yidnity  of  Chicaxa 
Address  Msson  Bross,  660  Dearborn  Ayenue,  Chi- 
cago. 

Diabantite,  a  newly  disooyered  mineral,  and 
other  specimens,  in  exchange  for  good  euUnex 
specimens  from  other  localities.  A.  H.  Eddy,  Bos 
636,  New  Britain,  Conn. 
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Observations  suggested  by  the  Study  of 
Amphipleura  pellucida,  mounted  In  Can- 
ada Balsam,  by  Lamplight  and  Sunlight, 
with  various  Objectives.'*' 

BY  J.  J.  WOODWARD, 

Burgeon  and  Brevet  Lieutonant-Colonel  U.  S. 
Army.  Hon.  F.R.M.8. 


N  the  latter  part  of 
October,  1878, 1  re- 
ceived from  Carl 
Zeiss,  of  Jena,  two 
objectives,  a  one- 
eighth  and  a  one- 
twelfth,  both  "oil- 
immersion,"  or  as 
they  are  now  called 
by  their  maker,  "  ob- 
jectives for  homo- 
geneous immer- 
sion." To  test  their 
performance,  I  made 
with  them  some  photographs  of  Amphi" 
Pleura  pellucida  mounted  in  Canada  bal- 
sam, and,  for  comparison,  photographs 
of  the  same  frustule,  with  several  other 
objectives.  On  January  20, 1879, 1  wrote 
to  Zeiss  a  brief  account  of  these  experi- 
^ients,  and  sent  him  a  set  of  the  photo- 
^^raphs,  together  with  a  duplicate  set  for 
Professor  E.  Abbe,   of  Jena.     I  learn 

•Bead  before  the  Boyal  Microscopical  Society, 
Juno  nth.  187». 


from  the  Journal'*'  that  Professor  Abbe 
promptly  sent  one  set  of  these  photo- 
graphs, together  with  my  letter,  to  Mr. 
J.  W.  Stephenson,  who  exhibited  the 
photographs  and  read  parts  of  the  letter 
at  the  meeting  of  the  Boyal  Microscopical 
Society,  February  12,  1879.t  This  cir- 
cumstance, which  was  fully  in  accordance 
with  permission  granted  in  my  letter  to 
make  public  use  both  of  it  and  the  pho- 
tographs, would  render  it  unnecessary 
for  me  to  do  more  at  present  than  to 
send  duplicates  of  the  photographs  for 
the  cabinet  of  the  Society,  but  that,  since 
writing  to  Zeiss,  I  have  made  photo- 
graphs of  the  same  test  with  several 
other  notable  objectives,  especially  a  one- 
sixth  glycerine-immersion  by  Spencer, 
and  a  one-tenth  oil-immersion  by  Tolles, 
and  that  the  results  induced  me  to  make 
a  new  series  of  comparative  photographs 
with  the  best  objectives  at  my  disposal, 
including,  of  course,  those  of  Zeiss.  This 
new  series  I  now  send  to  the  Society  in- 
stead of  the  original  one. 

Several  matters  of  interest  were  first 
noticed  or  strikingly  illustrated  during 
the  progress  of  the  work,  and  to  these  it 
is  the  object  of  this  paper  to  draw  at- 
tention. 

I.  The  first  point  was  brought  out 
during  the  original  series  of  experiments, 
and  was  detailed  in  mv  letter  to  Zeiss, 
but  does  not  appear  to  have  been  read  to 
the  Society,  viz.,  the  best  mode  of  pro- 
jecting images  upon  the  screen  for  pho- 

♦Vol.  il  (April.  1879),  p.  214, 
tQp.  oi..  p.  140. 
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tograpbic  purposes  with  such  objectives 
as  those  or  Zeisa  These  objectiyes,  it 
will  be  remembered,  have  no  screw-collar 
adjustment,  and  their  aberrations  are 
completely  corrected  only  when  the  focal 
adjustment  is  such  that  the  image  is 
formed  at  a  fixed  distance,  which,  in  the 
case  of  the  two  objectives  sent  me,  is  ten 
inches.  Now,  to  obtain  the  magnifying 
power  I  desired  for  the  photographs, 
irom  ten  to  fifteen  times  this  distance  is 
required,  and  it  would  at  first  sight  ap- 
pear necessary  for  this  purpose  to  bring 
the  objective  so  much  closer  to  the  object 
than  the  position  for  whi^h  alone  it  is 
corrected,  that  the  resulting  aberrations 
would  quite  destroy  the  definition  of  the 
image.  This  difficulty  appears  to  have 
occurred  to  Zeiss  himself  oefore  he  sent 
me  his  objectives,  for  he  voluntarily  fur- 
nished with  them  two  concave  lensc^s, 
said  to  be  of  25  and  30  centimetres  focal 
length,  which  he  directed  me  to  screw 
immediately  into  the  posterior  part  of 
the  brass  mounting  of  the  objectives 
when  I  used  them  for  photograpny,  and 
by  which  he  supposed  the  aberrations 
introduced  by  distance  would  be  cor- 
rected. One  of  these  concaves  was  in- 
tended to  correct  the  aberrations  when 
the  image  was  projected  to  1*5  or  2 
metres  dLstance  ;  the  other  was  expected 
to  answer  the  same  purpose  at  the  dis- 
tance of  3  metres  or  upwards. 

If  Zeiss  consulted  his  distinguished 
adviser,  Professor  Abbe,  as  to  the  form- 
uke  for  these  concaves,  I  do  not  doubt 
that  he  was  correctly  instructed  ;  but  if 
so,  the  lenses  as  actually  sent  do  not  cor- 
respond very  precisely  with  the  mathe- 
matical requirements.  I  tried  them  faith- 
fully, and  wrote  to  Zeiss  as  the  result  of 
my  examination,  that  when  I  came  to 
study  the  images  produced  with  these 
concaves  at  the  distance  directed  for 
each,  "  I  became  painfully  aware  that  a 
cturature  of  field  had  been  introduced 
which  did  not  belong  to  the  image  as 
viewed  ^dth  the  10-inch  tube,  while  great 
loss  of  definition  indicated  the  presence 
of  considerable  spherical  aberration  in 
the  new  combination."  Photographs 
taken  under  these  circumstances  were 
exceedingly  unsatisfactoiy,  and  had  no 


other  means  of  projecting  images  with 
these  objectives  been  available,  I  should 
not  have  succeeded  in  presenting  a  pho- 
tographic demonstration  of  their  excel- 
lent qualities. 

But  long  before  I  received  them  I 
had  theoretically  devised  a  method  for 
making  these  projections,  which  on  trial 
fully  answered  my  expectations,  and 
gave,  at  any  distance  I  chose  to  select, 
images  quite  equal  in  flatness,  definition, 
and  brilliancy  to  the  best  I  could  obtaiL 
with  the  10-inch  tube.  This  method 
consists  in  placing  a  suitable  achromatic 
negative  lens  at  the  end  of  the  draw-tube 
of  the  microscope  body,  and  slipping  it 
by  trial  to  the  proper  position  to  bring 
the  image  to  a  shan)  focus  on  the  screen 
at  the  distance  selected,  while  the  ob 
jective  remains  in  precisely  the  sanie 
focal  position  that  was  found  to  give 
the  best  image  with  the  10-inch  tal)t>. 
The  course  of  the  rays  through  the 
objective  under  these  circmnstances  re- 
mains the  same  whether  the  image  Ls 
proiected  to  1  or  4  metres,  or  any  inter- 
mediate distance,  and,  provided  the  con- 
cave has  the  requisite  qualities,  the  sharp- 
ness of  the  image  is  unimpaired. 

For  this  purpose  I  had  selected  an 
"  amplifier  "  made  for  the  Museum  more 
than  ten  years  ago  by  Mr.  Tolles,  ol 
Boston.  It  was  originally  intended  to 
be  used  at  the  end  of  the  draw-tube  in 
ordinary  microscopic  work  for  the  pur- 
pose of  obtaining  increased  magnihing 
power.  This  "  amplifier  "  was  a  negative 
achromatic  meniscus  of  about  6*5  incbe;^ 
virtual  focus  and  '7  of  an  inch  in  diame- 
ter. I  had  in  the  Museum  coUectionft 
number  of  other  "amplifiers"  speciall} 
constructed  for  the  projection  of  micro- 
scopic images,  but  kiiew  by  previous  ex- 
perience that  none  of  them  equalled  the 
Tolles'  amplifier  in  flatness  of  field  <« 
freedom  from  spherical  aberration.  Aft*Ji 
failure  with  the  Zeiss  amplifier,  there- 
fore, I  tried  this  Tolles'  amplifier  in  tt* 
manner  I  had  originally  intended,  ac^ 
after  some  little  experiment  to  ascertain 
its  proper  position  in  the  microscope 
body  for  the  distances  at  which  I  de- 
signed to  form  the  images,  I  obtained 
the  results  at  which  I  aimed. 
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It  will  readily  be  understood  that  the 
best  positiou  of  the  amplifier  with  the 
Zeiss  one-eighth  or  one-twelfth  for  the 
projection  oi  the  image  to  say  10  feet 
distance  from  the  object,  will  also  be  the 
best  position  for  all  other  objectives, 
provided  their  corrections  are  best  neu- 
tralized when  they  are  focussed  on  the 
object  with  the  10-inch  tube,  and  there- 
fore the  positions  of  the  draw-tube  cor- 
responding to  the  best  images  at  a  series 
of  selected  distances  haying  been  found 
by  careful  experiment  with  any  selected 
objective,  may  be  used  successively  with 
any  other  objective  corrected  for  the  10- 
inch  tube.  Lideed  this  method  may  be 
advantageously  resorted  to  in  the  case  of 
objectives  provided  with  a  screw  collar, 
in  place  of  the  usual  method  in  which 
the  screw  collar  is  used  to  correct  the 
aberrations  introduced  by  distance.  The 
positions  of  the  amplifier,  as  indicated 
by  the  scale  on  the  draw-tube,  having 
been  found  for  the  distances  at  which 
the  pictures  are  to  be  taken,  it  is  only 
necessary  in  subsequent  work  with  the 
same  amplifier,  to  set  it,  by  means  of  the 
draw-tube,  at  the  position  known  to  be 
best  for  the  distance  selected,  and  then 
to  focus  with  the  fine  adjustment  in  the 
usual  way. 

It  was  in  this  manner  that  the  images 
were  projected  for  the  photographs  I 
sent  to  Zeiss,  and  for  those  which  ac- 
company this  paper.  I  am  pleased  to 
observe  by  his  printed  circular,  dated 
March,  1879,  that  since  he  received  my 
letter  in  which  this  method  was  ex- 
plained, and  the  photographs  sent  with 
it,  Zeiss  has  been  influenced  by  them  to 
construct  and  advertise  for  sale  a  con- 
cave lens  of  10  or  12  centimetres  focus, 
to  be  placed  at  the  end  of  the  draw-tube 
(in  das  Auszugsrohr  des  Tubus  einges- 
etzt),  for  the  purpose  of  projecting  im- 
ages with  his  objectives,  instead  of  the 
unsatisfactory  device  he  offered  me  last 
felL  I  regret  to  find,  however,  that  I 
have  unintentionally  misled  Zeiss  as  to 
the  focal  length  of  the  amplifier  I  used. 
Copying  by  accident  from  my  note-book 
a  memorandum  referring  to  another  am- 
plifier, I  wrote  hiTTi  that  it  had  a  virtual 
focus  of  about  12*5  centimetreSy  whereas 


its  focus  is  really  somewhat  more  than  16. 

I  do  not,  however,  doubt  in  the  least 
that  excellent  results  may  be  obtained 
with  a  properly  constructed  amplifier  of 
the  focal  lengtii  he  has  adopted,  and  can 
express  no  opinion  as  to  how  far  he  has 
succeeded  in  this  direction,  because  I 
have  not  yet  seen  one  of  those  he  is  mak- 
ing. But  I  must  point  out  that  it  is  not 
enough  to  have  a  properly  constructed 
amplifier,  and  to  screw  it  at  the  end  of 
the  draw-tube ;  it  is  also  of  prime  import- 
ance that  the  proper  position  of  the  am- 
plifier should  be  found  for  the  distance 
selected.  If  this  is  neglected,  very  un- 
satis&kctory  results  maybe  obtained  with 
excellent  instruments. 

I  must  add,  that  the  plan  of  using  a 
negative  lens  behind  the  objective,  for 
the  purpose  of  increasing  the  size  and 
flatness  of  the  image  formed  by  a  solar 
or  gas  microscope  on  the  screen,  is  quite 
an  old  device,  as  is  also  the  plan  of  using 
a  negative  lens  between  the  eye-piece 
and  objective  (preferably  at  the  end  of 
tiie  draw-tube)  for  the  purpose  of  in- 
creasing the  magnifying  power  of  the 
microscope.  I  was,  however,  the  first  to 
point  out  the  advantages  of  employing  a 
suitable  achromatic  concave  in  place  of 
the  eye -piece  of  the  microscope  for  the 
purposes  of  photo-micrography.  I  had 
already  published  a  preliminary  notice  of 
this  method  in  1865,"*"  and  described  it 
in  more  detail  in  1866.^  Since  then  I 
have  repeatedly,  in  published  articles,  in 
private  letters,  and  by  word  of  mouth  in- 
sisted upon  this  point,  until  it  has  be- 
come so  familiar  that  some  of  my  cor- 
respondents imagine  it  to  be  their  own 
contrivance.  I  have  not  hitherto,  how- 
ever, nor  has  any  other  microscopist,  to 
my  knowledge,  commented  upon  the 
import£Uit  appUcation  of  the  achromatic 
concave  described  above,  in  which,  by 
giving  it  suitable  focal  length  and  posi- 
tion, it  is  used  to  project  the  image  upon 
the  screen  while  the  object-glass  is  in 
precisely  the  position  with  regard  to  the 

•Circular  No.  6.  War  Department,  Surgeon -Gen- 
i  eral's  Offloe.  Washington.  1866,  p.  149. 

t'  American  Journal  of  Science  and  Arts.*  voL 
xlii.  (1866)  p.  189 :  also  *  Quarterly  Jouraal  of  Micro- 
scopical ScieziGe/  vol  vi.  (1866}  p.  166. 
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object  that,  it  would  occupy  in  ordinary 
work,  and  the  course  of  the  rays  through 
it  quite  the  same. 

XL  The  second  point  to  whidi  I  wish 
to  call  attention  relates  to  the  obhquity 
of  the  illuminating  pencU  necessary  to 
resolve  difficult  lined  test  objects,  such  as 
Amphipleura  pellucida  mounted  in  Can- 
ada balsam,  by  objectives  of  adequate 
aperture.  Until  a  comparatively  recent 
period  many  respectable  microsoopists 
still  dung  with  affection  to  the  singular 
theoretical  error  that  the  angle  of  aper- 
ture of  immersion  objectives,  as  measured 
in  a  medium  (such  as  Canada  balsam)  of 
about  the  index  of  refraction  of  crown 
glass  (it  has  been  the  fashion  to  call  it 
tiie  balsam  angle),  could  by  no  means 
exceed  double  the  angle  of  total  reflexion 
from  glasa  to  air,  which  theory  indicated 
as  the  limit  for  dry  objectives.  It  is  now 
universally  admitted  by  the  physicists 
and  mathematicians  whose  attcoition  has 
been  directed  to  the  subject,  that  this 
limit,  inflexible  as  it  necessarily  is  for 
dry  objectives,  has  nothing  whatever  to 
do  witn  the  question  of  the  aperture  of 
immersion  objectives,  which  indeed,  from 
this  point  of  view,  would  be  limited  only 
by  double  the  angle  of  total  reflexion 
from  glass  to  the  immersion  fluid.  The 
adherence  of  any  individual  microscopist 
to  the  old  error  is  therefore  no  longer  of 
importance,  and  the  practical  opticians, 
acting  in  strict  accordance  vnth  correct 
theory,  have  succeeded  in  constructing 
water,  glycerine,  and  oil  immersion  ob- 
jectives, not  merely  exceeding  82°,  but 
attaining  100°,  115°,  and  even,  in  the 
case  of  one  well-known  maker,  over  120° 
balsam  angle  for  an  oil-immersion  ob- 
jective. The  limit  oi  improvement  in 
this  direction  is  not  yet  attained. 

Professor  Abbe  hasrecentiy  announced 
his  expectation'*'  that  it  will  be  possible 
in  the  near  future  to  construct  objectives 
liaving  an  aperture  of  128°  in  a  medium 
of  1*50  index  of  refraction.  That  this 
expectation  will  be  realized,  and  with  re- 
sulting improvement  in  defining  power, 
I  do  not  doubt  in  the  least,  but  cannot 

•'  Ueber  Stephenson's  SyBtem  der  homofirenen 
Immersion  bei  Mikro8kop-Objeotiven.'"Sitziing- 
sberichte  der  Jenaischen  Gesselscbaftf  or  Medlcin 
undNaturwissenschaft,"  Jan.  lo.  1879. 


believe  that  the  limit  will  be  found  even 
here. 

But  while  the  correct  views  with  re- 
gard to  the  aperture  question  are  nov 
generally  accepted,  and  a  number  of 
practical  opticians  are  making  use  of  this 
knowledge  in  the  construction  of  im- 
proved objectives,  we  hear  it  continuaUv 
asserted  of  late,  that  no  advantage  can 
possibly  be  derived  from  the  excess  of 
angle  in  immersion  objectives  beyond  the 
much-talked-of  82°,  unless  immersion 
illuminators  are  used  to  throw  the  illu- 
minating pencil  upon  the  object  with  an 
increased  obliquity  corresponding  to  the 
increased  angle  of  the  objective. 

This  statement^  which  is  an  exceed- 
ingly exaggerated  one,  has  been  so  loudly 
reiterated,  and  hafipbeen  accepted,  with- 
out special  investigation,  in  snch  high 
quarters,  that  i  have  thought  it  worth 
while  to  take  this  opportunity  of  drawing 
attention  to  the  actual  facts.  It  is  quite 
true  that  when  a  feeble  source  of  illumi- 
nation, such  as  a  coal-oil  lamp,  is  em- 
ployed, it  is  necessary  to  use  an  immer- 
sion illuminator  by  which  the  light  can 
be  thrown  upon  the  object  more  obhquelj 
than  would  otherwise  be  possible,  when- 
ever we  desire  to  obtain  the  best  possible 
resolution  of  difficult  lined  test  objects 
with  objectives  whose  balsam  angle 
exceeds  82°.  It  ia  also  true  that  the 
performance  of  these  objectives  on  histo* 
logical  and  other  preparations,  when  the 
illumination  is  effected  by  means  of  a 
central  pencil  of  light  from  a  coal-oil 
lamp,  is  much  improved  if  an  immersion 
condenser  of  aperture  equal  to  that  of 
the  objective  be  substituted  for  the  or- 
dinary dry  achromatic  condenser. 

But  notwithstanding  those  notable 
and  practically  important  facts,  it  i*: 
nevertheless  equally  true  that  without 
these  valuable  accessories  the  new  im- 
mersion objectives  greatly  excel  any  dir 
objectives  m  defining  power,  both  bj 
oblique  and  central  light,  provided  ouIt 
that  the  objects  examined  are  mounted 
in  Canada  balsam,  or  if  diy,  are  adherent 
to  the  under  surface  of  Uie  glass  cover. 
Under  the  same  circumstances  also,  im- 
mersion objectives  whose  balsam  angle 
exceeds  100  ,  excel  in  definition  immer- 
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sion  objectives  of  smaller  angle.  Thus, 
several  of  the  immersion  objectives  in 
the  Masenm  collection  which  have  an 
aperture  greater  than  100^  balsam,  will 
resolve  the  19th  band  of  the  Nobert's 
plate  by  lamplight  thrown  obliquely 
upon  the  under  surface  of  the  sUde  by 
an  ordinary  small  bull's-eye  condenser, 
a  feat  which  no  immersion  .objective  of 
smaller  angle,  and  no  dry  objective,  can 
be  made  to  perform ;  and  the  superiority 
of  the  definition  of  these  wide-angled 
objectives,  when  used  to  examine  histo- 
logical preparations,  bacteria,  and  the 
like,  illuminated  with  central  light,  by 
the  ordinary  dry  achromatic  condenser, 
is  readily  recognizable  by  the  practised 
eye. 

These  easily  verified  observations  are 
quite  in  accordance  with  the  accepted 
theory  of  microscopical  vision.  It  has 
long  been  practically  known,  in  the  case 
of  dry  objectives,  that  those  of  great 
aperture  exhibit  to  a  marked  degree  the 
superior  defining  power  thence  resulting, 
even  when  the  object  is  illuminated  with 
perfectly  ceentral  light ;  and  the  well- 
known  theoretical  explanation  of  this 
phenomenon  is  equally  applicable  to  the 
cose  of  immersion  objectives  so  long  as 
no  film  of  air  intervenes  between  the 
object  and  the  front  of  the  objective. 

But  the  superior  defining  power  of 
wide-angled  immersion  objectives,  when 
illuminated  by  central  or  moderately 
oblique  light,  is  still  more  manifest  when 
monochromatic  sunHght  is  employed; 
and  this  fact  is  strikingly  illustrated  by 
the  photographs  which  accompany  the 
present  paper.  A  converging  pencil  of 
monochromatic  sunlight,  obtained  by  a 
3-inch  objective  of  about  12°  apertui'e, 
with  its  optical  axis  inclined  at  an  angle 
of  about  45°  to  the  optical  axis  of  the 
microscope,  will  be  found  quite  obhque 
enough  to  give  magnificent  resolution 
of  Amphipleura  pellucida  mounted  in 
Canada  balsam,  without  the  use  of  any 
immersion  illuminator,  although  in  this 
case  it  is  evident  that  in  consequence  of 
refraction  at  the  under  surface  of  the 
glass  slide,  the  axis  of  the  illuminating 
pencil  actoally  impinges  upon  the  frus- 
tole  at  an  angle  of  Uttie  more  than  27° 


to  the  optical  axis  of  the  microscope. 
If,  now,  mth  the  illuminating  pencil  rig- 
idly limited  to  this  angle,  a  selected 
frustule  of  Amphipleura  pellucida  in  bal- 
sam be  examined  successively  by  a  series 
of  immersion  objectives,  the  superior 
definition  of  those  of  greater  angle  will 
be  readily  observed  by  the  eye,  and  if 
photographs  are  taken,  will  be  equally 
manifest  in  them. 

In  the  series  of  photographs  of  Arn^ 
phipleura  pellucida  that  accompany  this 
paper,  those  numbered  from  1  to  11 
were  aU  taken  with  the  angle  of  the  illu-> 
minating  pencil  just  mentioned^  and  will 
serve  to  illustrate  the  accuracy  of  the 
statement  made.  The  explanation  is 
quite  obvious,  for  with  sunlight  the  dif- 
fraction pencils  that  radiate  from  the 
transparent  spaces  in  the  frustule  are  of 
sufficient  brilliancy  to  form  a  very  con- 
spicuous part  of  the  image,  if  brought 
to  a  focus  by  the  objective;  and  just 
what  part  of  these  pencils  shall  actually 
be  brought  to  a  focus  as  part  of  the 
image,  depends  in  each  case  upon 
the  aperture  of  the  objective  and  not 
upon  the  obUquity  of  the  illuminating 
pencil  On  the  other  hand,  by  lamp- 
light these  dif&action  pencils  are  so 
much  less  briUiant  that  they  are  inade- 
quate to  secure  resolution,  and  it  is 
necessary  for  this  purpose  to  use  much 
more  oblique  illumination  than  will 
answer  the  purpose  by  sunlight. 

In  view  of  the  foregoing  considera- 
tions, it  is  not  surprising  that,  in  the 
case  of  monochromatic  sunHght,  an  in- 
crease of  the  obliquity  of  the  illumina- 
ting pencil  produces  no  such  marked 
improvement  in  the  performance  of  the 
objective  as  occurs  under  the  same  cir- 
cumstances by  lamplight.  To  illustrate 
this  fact  I  have  added  the  photographs 
numbered  12  and  13,  representing  the 
same  frustule,  as  seen  by  means  of  an 
immersion  illuminator,  with  the  most 
oblique  light  that  could  be  used  with 
each  objective  without  distorting  the 
image.  A  comparison  of  these  pictures 
with  those  taken  by  the  same  objectives 
with  the  smaller  angle  of  illumination, 
shows  that  the  improvement  resulting 
from    the    increased    obliquity  is  very 
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trifling  indeed.  These  pictures  will  serve 
to  illustrate  the  general  statement  that 
with  illumination  by  monochromatic  sun- 
light, and  consequently  for  the  purposes 
oi  photo-micrography,  the  superior  defin- 
ition of  objectives  of  greater  balsam 
angle  than  82^  is  independent  of  any 
excessive  obhquity  in  the  illuminating 
pencil,  and  of  the  use  of  immersion  illu- 
minators. Indeed,  as  I  shall  take  occa- 
sion to  illustrate  hereafter  by  photo- 
graphs, it  is  almost  quite  as  manifest 
with  histological  preparations  and  cen- 
tral light  as  with  lined  test  objects  and 
obhque  light 

III.  Of  the  photographs  which  accom- 
pany this  paper,  No&  1  to  13  inclusive 
are  representations  of  a  frustule  of  Am- 
phipleura  peUtucida  from  a  slide  mounted 
m  the  HuU  Botanical  Oardens  in  1859. 
This  shde  was  given  to  Mr.  Wm.  A. 
Sullivant,  of  Columbus,  Ohio,  and  by 
him  presented  to  me  in  May,  1867.  As 
it  came  into  my  possession  it  was  a  dry 
mount  with  the  frustules  adherent  to 
the  cover ;  but  for  the  purposes  of  these 
experiments  I  have  remounted  it  in  Can- 
ada balsam.  Of  course  the  difficulty  of 
resolving  so  delicate  an  object  as  Amphi- 
pleura  pellitcida  is  somewhat  increased 
by  moimting  it  in  Canada  balsam.  In 
January,  1862,  Professor  Bailey,  of  West 
Point,  writing  to  Matthew  Marshall, 
Esq.,  of  the  surprising  performance  of 
the  wide-angled  dry  lenses  just  con- 
structed for  him  by  Charles  Spencer,  de- 
clared, ''In  all  these  cases  (and,  in  fact, 
whenever  I  allude  to  a  test  object)  I 
mean  the  &a/^am-mounted  specimens. 
The  dry  shells  I  never  use  as  tests."  It 
is  amusing  at  the  present  day  to  note 
how  "  extraordinary  "  this  assertion  then 
appeared  to  one  of  the  most  distinguished 
English  microscopists,  who  contrived 
then,  as  he  has  more  than  once  subse- 
quently done,  to  misunderstand  com- 
pletely the  reasoning  of  the  "  American 
opticians,"  and  who  boldly  wrote,  "1 
have  invariably  found  that  when  very 
difficult  tests  are  mounted  in  balsam  I 
cannot  discover  the  markings."'*' 

At  the  present  day  the  value  of  dif- 

t^"— "-■'  — .^^_^_^^^^^^— ^^^— ^^— ^^— ^^ 

♦8f»e    "  Quarterly    Journal    of    Mlcro8copic3al 
Science."  vol.  ii.  (1854)  p.  214. 


ficult  test  objects  mounted  in  Canada 
balsam  is  more  correctly  appreciated; 
and  among  these  one  of  the  most  con- 
venient and  useful  is  Amphtpleura  pdh- 
cid<L  It  is  not  many  years  since  this 
diatom,  even  when  mounted  dry,  was 
regarded  as  one  of  the  most  difficalt 
testa  Messrs.  HLrrison  and  Solliit  in- 
deed appear  to  have  glimpsed  the  stride 
on  the  Sry  mount  as  early  as  1854 ;  but 
can  only  have  glimpsed  them,  for  tliev 
estimated  the  number  at  120  to  130  in 
the  1-1000  of  an  inch,  an  estimate  to 
which  Mr.  Sollitt  stoutly  adhered  as  late 
as  I860.*  Most  other  miax)6copist$ 
were  unable  to  verify  Uieae  obaervalion. 
Messrs.  Sulhvant  and  Wonnleyt  declared 
that  they  had  ''  not  been  able  to '  glimp^ 
the  strife  on  this  diatom."  Andvben 
Mr.  Sullivant  sent  me  the  Hull  slide  he 
had  still  been  unable  to  resolve  it,  as  in- 
deed was  true  of  almost  all  microsoopiste 
at  that  date. 

So  far  as  I  have  been  able  to  leant 
Messi's.  Powell  and  Lealand  were  the 
first  who  succeeded  in  resolving  the  dir 
frustules  vnth  sufficient  distindxiess  to 
get  correct  notions  of  the  fineness  of  the 
marking&  We  learn  by  a  note  from  Mr. 
Lobb,  dated  January  12,  1870,1  that 
those  gentlemen  had  at  that  time  suc- 
ceeded in  resolving  Amphtpleura  pdlucKk 
with  their  immersion  one-eighlh,  one 
twelfth,  and  one-sixteenth,  and  estimated 
them  at  100  to  the  1-1000  of  an  inch 
I  myself  first  succeeded  in  resolving  and 
photographing  this  diatom  in  January, 
1871,  and  it  was  a  Powell  and  Lealand 
immersion  one-sixteenth  that  did  the 
work.  In  a  memorandum  published  by 
the  Surgeon-General's  Office,  Februwy- 
1,  1871  (and  republished  in  the  'Ameri- 
can Journal  of  Science  and  Arts,  toL  i 
(1871)  p.  345),  I  stated  that  I  found  the 
striaB  on  medium-sized  frustules  counted 
from  90  to  93  to  the  1-1000  of  an  inch.  I 
found  no  example  in  which  the  number 
of  striae  exceeded  100  to  the  1-1000  of  an 
inch.   Since  then  I  have  examined  a  con- 

*Ibid..  vol.  viii.  (i860)  p.  48, 

t"  On  the  Measurement  of  the  Stiiie  of  Di.> 
toms"  the  *Ameri'»-an  Journal  of  Science  6d*i 

Alts/  YOL  XXVii.  (1869)  p.  250. 

IMouthly  Microscoploal  Journal  toL  Ui.  (I87<^)P- 

104. 
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edderable  number  of  Amphipleura  slides, 
and  only  occasionallj  found  one  still 
finer.  The  finest  I  have  ever  counted 
had  107  strifie  to  the  1-1000  of  an  inch- 
Ever  since  January,  1871,  Amphipleura 
pcllucida  has  been  one  of  my  favorite 
test  objects  for  immersion  objectives.  In 
June,  1871, 1  succeeded  in  resolving  it 
by  an  inmiersion  one-fifth  of  Tolles,*  and 
in  March,  1872,  in  connection  with  its 
resolution  by  certain  objectives  made  by 
R  and  J,  Beck,  and  by  William  Wales,  I 
wrote  : — "  This  diatom  is  a  useful  and 
valuable  test  for  immersion  objectives  of 
one-eighth  inch  focal  length  or  less. 
Lower  powers  can  only  hope  to  resolve 
it  if  possessed  of  excessive  angular  ap- 
erture, "f 

Meanwhile,  although  I  constantly  wrote 
and  spoke  of  the  dry  frustule,  because  it 
gave  more  brilliant  images  as  I  then 
handled  the  test,  I  had  already,  in  Janu- 
ary, 1871,  resolved  with  the  immersion 
one-sixteenth  of  Powell  and  Lealand, 
several  balsam-mounted  slides  of  the 
same  diatom,  which  Mr.  Sullivant  had 
kindly  sent  me.  In  February,  1871, 
Count  Castracane  wrote  from  Bome  to 
the  Royal  Microscopical  Society,  J  that  the 
year  before  he  had  succeeded  in  obtain- 
ing  a  photograph  of  Amphipleura  pellu- 
nda  on  a  MoUer's  test-plate,  balsam 
mounted,  first  with  a  Hartnack  immer- 
sion No.  10,  and  afterwards  with  an  ob- 
jective of  the  same  number  by  Nachet 
The  degree  of  success  attained  by  this 
distinguished  microscopist  may  be  in- 
ferred from  his  own  frank  acknowledg- 
ment:— "Unfortunately  my  negative  was 
blurred  and  rather  £aintish,  so  that  it 
could  not  give  good  positive  images. 
Nevertheless,  the  strife  are  there  so  finely 
and  so  distinctly  drawn  out,  that  they 
may  be  perceived  clearly  enough,  though 
the  magnifying  power  of  the  microscope 
was  not  higher  than  640  diameter8."§  I 
myself  in  March,  1872,  wrote  in  a  general 
way  of  the  resolution  of  the  balsam- 
mounts: — "I  may  add  that  any  of  these 


*Seo  'Monthly  Mieroscopinl  Journal,  vol.  vi. 

(1871)  p.  180. 

tSame  Joarnal.  vol,  vil.  (i»72)  p.  166. 
tSame  Journal,  vol  v.  (1871)  p.  176. 
iLoc,  cU, 


objectives,  including  the  Beck's  one- 
tenth,  will  resolve  Amphipleura  pellucida 
in  balsam,  as  in  fact  was  done  by  Count 
Gastracane,  with  objectives  by  Hartnack 
and  Nachet"* 

But  all  this  was  by  monochromatic 
sunlight,  and  it  was  not  imtil  I  began  to 
use  immersion  illuminators  with  objec- 
tives of  more  than  82^  balsam  angle,  that 
I  succeeded  in  obtaining  satisfactory  reso- 
lution of  the  balsam-mounted  frustules 
illuminated  with  an  ordinary  coal-oil 
lamp.  Even  then  it  was  by  no  means 
with  every  immersion  objective  of  suf- 
ficient aperture  that  satisfactory  resolu- 
tion could  be  obtained ;  but  during  the 
last  six  years  the  number  of  objectives 
capable  of  resolving  this  test  has  been 
constantly  increasing,  and. the  sharpness 
of  the  images  produced  by  the  very  best 
objectives  has  continually  improved,  until 
at  the  present  day  I  have  no  hesitation 
in  making  the  assertion  that  any  first- 
rate  immersion  objective,  even  those  of 
as  low  power  as  the  one-fourth,  ought  to 
be  able  to  give  distinct  resolution  of  tlie 
most  finely  marked  frustules  of  Amphi- 
pleura pellucida  mounted  in  Canada  bal- 
sam. Those  incapable  of  this  perform- 
ance must  be  classed  among  second-rate 
objectives,  and  will  not  willingly  be 
employed  in  serious  investigations  by 
instructed  microscopists.  As  for  the 
appearance  of  balsam-mounted  frustules 
of  this  diatom  by  sunlight,  under  the 
best  modem  immersion  objectives,  it  not 
only  rivals  in  vigor  and  contrast  the 
finest  views  of  the  dry  frustules,  but 
greatly  excels  the  best  that  can  be  done 
with  these  in  simultaneous  exhibition  of 
the  details  of  outline  and  midrib. 

The  frustule  on  the  Hull  slide  selected 
for  photographic  representation  in  con- 
nection with  this  paper  is  *0037  of  an 
inch  long,  and  has  102  striae  to  the 
thousandth  of  an  inch.  At  the  distance 
of  -0011  of  an  inch  from  it,  and  nearly 
parallel  to  it,  on  the  slide  is  a  second 
rather  more  coarsely  marked  frustule, 
the  appearance  of  which  in  the  pictures 
will  aid  in  formmg  a  judgment  of  the 
fiatness  of  field  in  each  cdse.  Near  one 
extremity  of  the  selected  frustule  appears 

*Same  Journal,  vii.  (1872)  p.  233. 
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the  end  of  another  that  may  be  used  for  | 
the  same  purpose,  while  near  its  other 
extremity  the  end  of  yet  another  frustule 
is  seen,  at  right  angles  to  it,  which,  from 
its  position  in  relation  to  the  light,  is  nc^t 
resolved,  although  longitudinal  diffirac- 
tion  lines  appear  upon  its  surface  in  all 
the  pictures. 

All  the  immersion  objectives  belonging 
to  the  collection  of  the  Museum  will 
show  the  striaB  on  the  selected  frustule  by 
monochromatic  sunlight ;  but  some  of 
them,  from  curvature  of  field  and  feeble- 
ness of  definition,  would  have  given  but 
sorry  pictures.  I  have  only  thought  it 
worth  while  to  make  photographs  with  a 
few  of  the  very  best  of  the  water-immer- 
sion objectives  at  my  disposal,  and  with 
certain  glycerine  and  oil- immersion  ob- 
jectives. The  following  is  a  list  of  the 
photographs,  to  which  I  have  added  a 
memorandum  of  the  aperture  of  each 
objective,  as  measured  with  an  instru- 
ment I  have  devised,  a  modification  ot 
the  apertometer  of  Abbe,  which  I  will 
describe  fully  in  a  separate  paper.  The 
angles  are  all  computed  for  an  ideal 
medium  of  1*5  index  of  refraction. 

(a)  Photograplis  of  Amphipleura  pellucid  a. 
illumijiatedhv monochromatic  sunlight.  Condenser 
a  3-itich  objective  of  Vi°  air  aperture  incUnefl  at  an 
angle  of  46"*  to  the  optical  axis  of  the  microscope. 

No.  1.  Oil-Immersion  one-twelfth,  aperture  lU", 
by  Zeiss,  vlgnotted  print    2830  diameters. 

No.  2.  Uy  tne  same  objective ;  print  not  vignetted. 
2760  diamotere.  ,   , 

No.  3.  Oil-lmmereion  one-eighth,  aperture  lis", 
by  Zeiss.    2700  diameters. 

No.  4.  Gil-immersion  one-tenth,  aperture  122', 
by  Tolles.    2700  diameters. 

No.  6.  Glycerine-immersion  one-tenth,  aperture 
106^  by  Spencer.    2830  diameters. 

No.  6.  Glycerine  immersion  one-sixth,  aperture 
106**.  by  Spencer.    1900  diameters. 

No.  7.  Enlarged  from  the  last  negative  to  2760 
diameters.  ,  ^^      ^, 

No.  8.  Water-immersion  one-eighteenth,  aper- 
ture 91"  J)y  Tolles.    2760  diameters. 

No.  9.  Water-immersion  one-eighth,  aperture 
lOS",  by  Powell  and  Loaland.    2700  diameters. 

No.  10.  Water-immersion  one-sixteenth,  aper- 
ture 103",  bv  Powell  and  Lealand.  2700  diameters. 

No.  11.  Water- immersion  1-25.  aperture  91'.  by 
Powell  and  Lealand,    2900  diameters. 

(6)  Photooraphs  of  Amphipleura  pellucida. 
iUuminatedov  monochromatic  sunlight.  irUh  an  im- 
mersion illuminntor  and  the  tUmost  obliquity  each 
olgective  would  admit  xrithout  distortion. 

No.  12.  Zeiss'  oil-immersion  one-twelfth  (same 
as  No.  1).    2830  diameters. 

No.  13.  Tolles'  oll-immerslon  one-tenth  (same 
as  No.  4).   2760  diameters. 

From  my  examination  of  these  ob- 

jectiyes,  I  am  •constrained  to  give  the 

Zeiss  one-twelfth  the  preference,  both  by 

lamplight    and    sunlight,  over   all   the 


others  named,  and,  indeed,  I  may  add, 
over  all  the  objectives  I  have  ever  v^ 
examined.  ' 

Next  comes  a  group  embracing  the 
oil-immersion  one-tenth  by  Tolles,  the 
glycerine-immemon  one^iith  aiid  one- 
tenth  by  Spencer,  and  the  oil-immersion 
one-eighth  by  Zei8&  All  these  objectiTes 
perform  very  well  indeed.  When  I  wrote 
to  Zeiss  laiiBt  January,  I  exprei^sed  the 
opinion  that  the  performance  of  his  one- 
eighth  fully  equalled  that  '*  of  the  best 
of  the  large  collection  of  immersion  ob- 
jectives belonging  to  the  Museum."  But 
subsequent  trial  convinced  me  that  mv 
first  photographic  work  with  the  Spen- 
cer's one-tenth  had  not  done  it  justice, 
and  I  afterwards  received  the  one-sixth 
from  the  same  maker  and  the  oil-inimer- 
sion  one-tenth  by  ToUes.  After  pro- 
tracted trials,  I  now  regard  these  three 
objectives  as  superior  in  defining  power 
to  the  Zeiss  one-eighth.  How  they  com- 
pare with  it,  and  with  each  other,  mftT 
be  fairly  judged  from  the  photographs. 
Of  the  water-immersion  objective  b,  the 
ToUes  one-eighteenth  stands  fii*st  in  mj 
estimation ;  the  Powell  and  Liealand  ol> 
jectives  next 

Among  other  points  suggested  bj  a 
study  of  these  photographs  is  the  fact 
that  the  superiority  of  the  glyceiine  and 
oil-immersion  objectives  is  not  a  mere 
consequence  of  their  great  aperture.  The 
aperture  of  the  one-sixth  of  Spencer  ex- 
ceeds but  little,  and  the  one-tenth  not 
at  all,  that  of  the  one-eighth  of  Powell 
and  Lealand,  yet  their  performance  is 
much  better.  The  aperture  of  the  Zeiss 
one-twelfth  is  actually  less  than  that  of 
the  Tolles  one-tenth,  which,  however,  it 
excels  in  performance,  and  a  similar  com- 
parison may  be  made  between  the  Tolles 
one-eighteenth  and  the  Powell  and  Lea- 
land objectives.  And  yet  I  do  not  doubt 
in  the  least  that  each  additional  degree 
of  interior  angle  above  82*^  is  a  material 
advantage,  provided  always  that  the  aber- 
rations of  the  objective  are  accuratelj 
corrected  ;  but  inferiority  in  the  formula 
employed  or  in  the  skill  and  care  exer- 
cised  in  construction  may  more  than 
neutralize  the  advantages  that  ought  to 
be  derived  from  this  source.    Nor  do  I 
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doabt  in  the  least  the  superiority  in  a 
general  way  of  glycerine  as  the  immersion 
fluid  over  water,  or  of  oil  of  cedarwood 
and  other  Uquids  closely  approximating 
crown  glass  in  refraction  and  dispersion 
over  glycerine.  But  this  superiority 
does  not  occur  merely  because  increased 
angle  is  thus  rendered  possible.  In  fact, 
as  the  angle  of  total  reflexion  from  crown 
glass  to  water  is  rather  more  than  GO^, 
it  is  by  no  means  theoretically  impossible 
to  construct  water-immersion  objectives 
with  angle  as  great  as  the  oil-immersion 
objectives  of  Zeiss,  or  the  glycerine-im- 
mersion objectives  of  Spencer.  The  dif- 
ficulty in  this  case  is  to  correct  the  aber- 
rations which  are  inevitably  produced  by 
refraction  at  the  upper  surmce  of  the  thin 
glass  cover  and  the  Hat  surface  of  the 
objective  front.  These  aberrations  are 
entuely  absent  when  the  immersion  fluid 
has  the  same  refraction  and  dispersion 
as  the  glass  on  each  side  of  it ;  are  com- 
paratively slight  in  the  case  of  glycerine  ; 
much  more  considerable  with  water,  and 
greatest  in  the  case  of  the  dry  objectives. 
Professor  Abbe,  in  the  paper  already 
cited,  has  drawn  attention  to  this  circum- 
stance, which  appears  to  me  even  more 
important  than  the  fiict  that  with  homo- 
geneous immersion  there  is  no  loss  of 
light  by  reflexion  at  the  front  surface  of 
the  objective,  and  with  glycerine  immer- 
sion very  little  ;  but  this  also  must  have 
its  influence. 

Taking  all  the  circumstances  into  con- 
sideration, I  am  disposed  to  expect 
further  improvement  in  objectives  in  the 
direction  of  homogeneous  immersion 
rather  than  glycerine  immersion.  In  the 
case  of  homogeneous  immersion,  too,  we 
have  the  great  advantage  of  being  able 
to  dispense  with  the  screw  collar  for 
cover  correction,  and  all  the  deplorable 
loss  of  time  entailed  by  the  use  of  that 
contrivance,  which  is  absolutely  required 
in  the  case  of  glycerine  and  water-im- 
mersion objectives. 

For  this  reason,  in  my  ordinary  work 
I  give  my  Zeiss  one-eighth  the  prefer- 
ence over  the  objectives  I  have  named 
as  somewhat  surpassing  them  in  defining 
power  ;  because  it  gives  instantly  resulte 
that  are  not  far  inferior  to  the  best  I  can 


obtain  from  the  others  with  much  pains 
and  loss  of  time. 

Finally,  to  illustrate  the  superb  per- 
formance of  the  Zeiss  one-twelfth  on  dry 
Amphipleura,  I  have  added  to  the  series 
a  photograph  (No.  14)  of  a  very  dehcate 
frustule  on  a  slide  of  Amphipleura  pellu- 
cida  from  the  Bridge  of  Allan,  Scotland, 
mounted  by  my  friend  Professor  Hamil- 
ton L.  Smith,  of  Geneva,  New  York. 
This  frustule  is  only  29  ten-thousandths 
of  an  inch  long,  and  has  105  striffi  to  the 
thousandth  of  an  inch.  It  is  magnified 
3400  diameters. 


•  •  • 


Hints  on  the  Preservation  of  Living  Ob- 
jects, and  their  Examination  under  the 
Microscope. 

BV  THOMAS  BOLTON,  F.B.M.8. 

I  HAVE  often  been  asked  by  my  cor- 
respondents how  best  to  examine  the 
living  objects  I  am  sending  them,  and  also 
how  best  to  keep  them  alive  for  further 
examination,  and  to  watch  their  further 
growth,  development,  and  reproduction  ; 
and  I  shall  be  glad  (with  the  Editor's 
permission)  to  give  aU  the  information  I 
can  on  these  points  to  the  best  of  my 
ability.  The  larger  organisms,  and  such 
as  are  usually  attached  in  their  growth 
to  weeds,  I  generally  forward  in  glass 
tubes  about  half  an  inch  in  diameter,  and 
two  inches  long ;  but  unattached  organ- 
isms, such  as  free-swimming  rotifers,  in- 
fusoria, volvoces,  etc.,  I  put  in  smaller 
tubes  a  third  of  an  inch  in  diameter, 
and  inch  and  a  half  long;  the  latter 
holds  half  a  drachm  of  water,  and  the 
former  three  times  as  much.  Of  course, 
larger  objects  such  as  young  newts,  em- 
bryo fish,  etc.,  which  I  occasionally  send 
out  require  larger  tubes  or  bottles, 
which  entail  much  extra  care  in  package 
to  allow  for  the  much  greater  danger  of 
breakage  and  leakage. 

When  such  tubes  as  I  have  described 
are  received  by  post  they  should  be 
opened,  uncorked,  and,  if  they  cannot  be 
examined  at  once  in  the  microscope,  it  is 
well  to  take  a  bung  cork  with  a  hole 
bored  in  by  a  cork  borer  to  fit  tumbler. 
Pass  the  tube  into  the  hole  so  that  the 
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top  is  level  with  the  top  of  the  cork,  and 
8o  float  the  tube  and  Uh  contents  on  the 
surface  oi  water  in  a  tumbler,  basin,  or 
still  better,  in  an  aquarium.  In  this  way 
much  danger  to  the  life  of  the  more  deli- 
cate animal  organisms  will  be  avoided 
from  variations  of  temperature,  which  are 
not  unlikely  to  occur  in  so  small  a  body 
of  water  as  the  tubes  themselves  contain. 
In  this  way  many  of  the  advantages  of  a 
large  body  of  water  is  obtained  witfiout 
any  danger  of  the  objects  being  lost,  or 
diffused  over  too  large  a  field  to  be 
readily  found  again. 

EXAMINATION  OP  OBJECTS  ATTACHED  TO  WEEDS 
AND  ROOT  FIBBES,  SUCH  AS  POLYZOA,  HYDRA, 
TUBE-DWELLINO  ROTIFEBS,  VORTIC£LLID£, 
ETC. 

Examine  the  contents  of  the  glass  tube 
with  a  pocket  lens  of  about  2  in.  focus. 
The  tube  case  of  a  MeUcerta  ringeus 
would  be  readily  seen  Hke  a  Httle  black 
thorn  standing  erect  from  the  surface  of 
the  leaves  of  the  anacharis,  myriophyl* 
lum,  or  other  weed,  and  often  attains  the 
length  of  a  tenth  of  an  inch.  If  the  tube 
be  examined  in  the  front  of  a  window 
and  held  a  little  sideways  so  that  the 
direct  light  of  the  window  does  not  enter 
the  eye,  a  little  higher  power  of  lens, 
such  as  Browning's  platyscopic  lens, 
will  reveal  the  beautiful  red  color  of  the 
tube  in  fine  contrast  with  the  bluish  hya- 
line ciliatory  wreath,  apparently  whirled 
round  its  mouth  in  rapid  gyrations. 
Many  other  organisms  may  be  readily 
detected,  and  some  of  their  beauties 
guessed  at  in  this  way,  and  a  little  prac- 
tice will  soon  enable  the  student  to  recog- 
nise most  of  the  larger  and  many  of  the 
more  minute  organisms,  or,  which  is  per- 
haps more  important,  see  that  there  is 
something  he  does  not  recognise,  and 
which  will  require  the  use  of  the  com- 
pound microscope  to  bring  out  the  details 
and  reveal  its  nature. 

If  the  objects  are  attached  to  such  a 
weed  as  the  anacharis,  after  noting  under 
the  pocket  lens,  as  above,  the  position  of 
the  several  specimens  on  the  weed,  it  wiU 
be  best  to  transfer  the  weed  by  a  pair  of 
forceps  from  the  tube  to  a  zoophyte 
trough  (about  2iiii.  long,  I^iiL  high,  ^m. 


thick  or  deep),  into  which  the  water 
from  the  tube  is  poured,  together  with 
sufiicient  soft  or  tap  water  to  nearly  fiB 
it.  Examine  again  with  pocket  lens,  and 
adjust  the  weed  into  a  suitable  position 
for  the  examination  of  some  one  or  more 
of  the  specimens. 

Place  the  trough,  if  convenient,  at  once 
in  the  microscope,  and  let  it  remain  some 
hours  at  rest,  and  doubtless,  if  not  before, 
it  will  now  be  seen  to  advantage. 

In  this  position  it  may  with  advantage 
be  examined  with  low  powers,  such  as 
the  3in.,  1^,  and  J,  and  possibly  occasion- 
ally, when  it  is  peculiarly  well  placed, 
with  the  4-lOths  objective. 

In  such  a  trough  it  may  be  expecteii 
to  live  a  week  or  so  without  change  of 
water,  or  it  maybe  kept  longer  in  a  small 
saucer,  or  evaporating  dish,  or  still  better 
in  a  fresh-water  aquarium,  in  which  the 
individual  would  very  likely  propagate 
and  increasa 

The  student  should  carefully  examine 
the  whole  of  the  weed  under  the  low 
powers  in  the  trough,  and  it  is  veiyhkely 
he  will  be  repaid  by  seeing  some  younger 
individuals  just  commencing  the  build- 
ing of  their  tube,  and  he  may  possibly 
find  others  in  a  still  earlier  s^te  swim- 
ming or  creeping  amongst  the  leavea 

For  examination  of  the  Mehoerta 
under  the  J,  4-lOth,  and  ^in.  powers,  it 
may  be  advantageously  placed  in  a  slide 
trough  or  tube  cell  of  about  l-6th  of  an 
inch  or  less,  covered  with  thin  glass.  To 
do  this  an  individual  should  be  noted  ol 
the  weed,  conveniently  placed  on  a  leaf, 
or,  still  better,  on  the  stem.  With  a 
smaU  pair  of  nail-scissors,  the  leaf  on 
wliich  the  individual  is  placed  should  be 
cut  off  the  weed,  leaving  a  small  piece  of 
the  stem  attached,  and  so  ti-ansferreii 
to  the  trough  or  cell  It  may  sometimes 
be  necessary,  with  the  scissors,  to  pare 
down  or  split  the  leaf  carefully  witliont 
injuring  the  specimens,  so  as  reduce  the 
leaf  to  a  less  width  than  the  depth  of  the 
trough  or  cell.  This  being  done,  the 
leaf  can  be  placed  in  the  trough  or  cell 
sideways,  and  the  piece  of  stem  attached 
to  it  retains  it  in  that  position,  otherwise 
the  Melicerta  tube,  vhich  is  generallT 
built  in  a  position  standing  up  from  the 
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surface  of  the  leaf,  wonld  not  be  con- 
veniently placed  for  examination. 

This  manipulation  may  be  very  con- 
veniently earned  on  in  a  deep  watch- 
glass,  nnder  a  dissecting  microscope. 

If  a  slide  trough  or  tube  cell  be  not  at 
hand,  the  individual  so  selected  may  be 
placed  in  the  ordinary  animalcule  cage  or 
compresser,  and  for  the  highest  powers 
this  arrangement  is  best 

The  slide  trough  arrangement  has  a 
great  advantage  in  having  the  object  in 
a  more  natursd  position,  and  in  wnich  it 
will  live  the  longer.  Moreover,  when 
not  wanted  for  examination  under  the 
microscope,  it  may  conveniently  be  trans- 
ferred to  a  basin  of  river  water,  or  still 
better,  suspended  in  an  aquarium.  In 
this  way  an  individual  may  be  kept  alive 
for  some  time,  and  its  life-history  watehed, 
and  possibly  young  ones  may  be  propa- 
gated and  attach  themselves  to  the  weed 
or  even  to  the  glass. 

When  the  Melicerta  is  found  on  myrio- 
phyllum,  it  cannot  be  better  exhibited 
than  by  taking  a  single  leaf,  placing  it  on 
a  slip  of  glass  (with  ledge)  with  a  little 
water,  cutting  off  any  little  fibre  of  the 
leaf  which  might  interfere  with  the  ex- 
amination of  the  specimens,  and  then 
covering  them  with  glass. 

In  this  way  it  can  be  viewed  with  the 
highest  powers,  and  can  be  beautifully^ 
illuminated  witli  the  centraUy-stepped 
parabolic  reflector,  or  with  the  spot-lena 

The  student  will  find  that  individuals 
grown  in  confinement  build  their  tubes 
of  much  more  transparent  materials,  and 
therefore  are  much  better  adapted  for 
examination. 

The  previous  directions,  although  es- 
pecially applicable  to  Melicerta  and  tube- 
forming  rotifers,  are  applicable  to  all 
organisms  livuig  attached  to  weeds.  1 
will  next  point  out  the  best  ways  of  ex- 
amining the  free-swimming  rotifers  and 
infusoria,  and  afterwards  different  ma- 
nipulations applicable  to  both. — English 
Mechanic. 


•  •  • 


—  J.  M.  Eder  has  found  that  the  best 
material  for  killing  insecte  vnthout  in- 
juring their  color,  hair  or  scales,  is  bi- 
sulphide of  carbon. 


Notes  on  the  Pygidia  and  Ceroi  of  Insects. 

BT  HENBT  DAVIS,  F.B.M.S. 

SOME  years  ago  most  microscopists 
quoted  the  pygidium  of  a  flea  as 
being  one  of  the  best  of  definition  tests, 
and  although  doubtless  it  is  now  well 
known  as  being  so  variable,  that  for 
comparative  trials  (where  objectives  are 
not  tested  on  the  same  specimen)  it  is 
practically  of  little  value ;  still  ite  delicate 
beauty,  the  puzzle  as  to  ite  function,  and 
the  fact  of  its  being  generally  considered 
as  an  organ  unique  amongst  insecte, 
keep  it  to  the  present  day  as  an  object  of 
abiding  interest,  and  one  without  which 
no  cabinet  would  be  called  complete. 

As  one  of  ite  early  admirers,  I  gave  it, 
some  years  ago,  considerable  attention, 
and  was  able  not  only  to  convince  myself 
that  the  angular,  square-shouldered  out- 
line of  the  rays  in  the  areola,  thus  figured 
in  the  'Micrographic  Dictionary,'  has  no 
foundation  in  fact,  but  that  those  areolae 
possess  some  outer  structure  which  seems 
hitherto  to  have  escaped  notice.  It  has 
afforded  me  a  somewhat  mahcious  pleas- 
ure in  challenging  those  of  my  fnends 
who  used  high  modem  powers,  to  dis- 
cover this  structure  for  themselve&  They 
invariably  failed.  A  small-acgled  ^inch 
objective,  fully  twenty  years  old,  first 
showed  that,  looking  on  an  areola  as  rep- 
resenting a  carriage  wheel,  a  line  pro- 
ceeds outwards  from  the  tire  between 
each  spoke,  and  tliese  hnes  being 
bounded  by  a  circle,  give  resemblance 
to  a  wheel  within  a  wheel :  the  new 
wheel  or  circular  band  is,  when  the  ob- 
ject is  unfiattened  by  pressure,  at  right 
angles  to  the  plane  of  the  inner  wheel ; 
the  first  forming  the  sides,  and  the  latter 
the  bottom  of  a  httle  pit,  from  the 
centre  of  which  springs  the  well-known 
fine  long  hair. 

This  is  not  brought  forward  for  the 
purpose  of  glorifying  old  objectives,  or 
decrying  the  power,  optical  and  manipu- 
latory, of  certain  microscopiste,  but 
rather  to  show  the  advantage  of  mount- 
ing one's  own  preparations ;  for  the 
structure  can  only  be  well  made  out 
when  the  object  is  plficed  in  a  position 
which  a  professional  mounter  would  en- 
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deaTor  to  avoid  and  consider  as  wrong 
side  out. 

Until  1870,  when  Mr.  Peake  discovered 
a  pair  of  pjgidia  on  the  Lace-wing  fly 
{Ghry8opa  jmla),  the  Flea  appears  to 
have  been  the  only  insect  known  to  pos- 
sess this  appendage,  and,  after  diligent 
inquiry,  I  cannot  find  that  since  that 
date  any  published  addition  has  been 
made  to  tne  number.  But  in  Decem- 
ber, 1870,  it  was  my  fortune  to  notice 
two  pygidia  on  a  fine  Locust  {Locusta 
migratoria)  I  had  captured  near  Cadiz, 
and  after  finding  these  the  road  was 
made  to  very  many  discoveries  in  other, 
mostly  aUied,  insects.  It  wiU  be  a  safe, 
because  an  under,  statement  to  say, 
that  without  any  special  search,  fifty 
insects  of  different  species  are  now 
proved  to  possess  pygidia.  The  organ 
is  here  spoken  of  in  the  plural,  as  with 
the  single  exception  furnished  by  Pvlex, 
all  the  insects  examined  have  it  in  pairs 
more  or  less  separated;  even  in  the 
Flea  it  is  distinctly  double  and  bilateral, 
and  I  submit  it  should  no  longer  receive 
the  singular  appellation  except  when 
divided. 

It  would  doubtless  be  satisfactory  to 
give  a  full  list  of  all  the  insects  on  which 
I  have  found  pygidia,  but  it  happens 
that  by  far  the  greater  number  are  exotic, 
taken,  some  at  the  Cape  of  Good  Hope, 
some  in  Mauritus,  and  other  places 
abroad ;  the  correct  naming  is  a  difficult 
task ;  even  Mr.  Frederick  Smith,  of  the 
British  Museum,  shrank  from  it,  and  I 
am  constrained  to  speak  of  the  foreign 
species  in  general  terms,  but  will  give 
particukr  examples  in  common  EngUsh 
insecta 

The  pygidia  of  the  Lace-wing  may  be 
taken  first,  as  introductory  to  a  series 
gradually  increasing  in  size  ;  they  are 
found  as  nearly  circular,  flat»  or  shghtly 
convex  plates,  one  on  each  side  of  the 
last  (posterior)  joint  of  the  abdomen ; 
they  are  dorsal,  and  only  require  to  be 
pui^ed  (so  to  speak)  closer  together  to 
be  exact  copies  of  the  pygidia  of  the  Flea. 
It  has  a  similar  collection  of  the  same 
shaped  areolae  and  the  same  character- 
istic fine  long  central  hair.  Next  to  this, 
as  having  pygidia  of  the  nearest  resem- 


blance to  that  of  the  Lace-wing,  comes 
the  common  small  grasshopper  (&ry2Zu8); 
in  this  the  organs  project  slightly,  coni- 
cal in  figure  and  somewhat  flattened  at 
the  sides,  but  otherwise  they  ai^e  exactly 
similar  to  the  only  pygidia  hitherto 
known.  In  the  large  grasshopper  (Ac- 
rida  viridissima)  the  parts  are  much 
longer  and  not  easily  overlooked,  while 
in  me  Cricket  {Acheta  domestica)  we  find 
these  same  organs  extended  to  an  ini' 
mense  length — sometimes  three  quarters 
of  an  inch — ^but  still  bearing  the  pecnlioi 
structure  of  rayed  and  haired  areok. 
The  Mole .  Cricket  {Oryllotalpa  vulgaris) 
also  has  large  and  beautifully  marked 
pygidia. 

Li  the  Cock-roach  {Blatta  Orierddu) 
may  be  found  correspoding  laige  ap- 
pendages, which  are  called  cerci  by  £ur- 
meister ;  except  in  position,  there  is  little 
at  a  glance  to  identify  them  with  the 
parts  we  have  seen.  They  are  nearly 
bare  on  the  superior  surface,  and  the 
under  side,  often  turned  upwards  and 
outwards,  only  is  furnished  with  any  long 
hairs;  nor  are  these  set  in  broad,  deep 
sockets  like  those  described,  but  are  at- 
tached to  small,  clear,  unra3'ed  spaces, 
flush  with  the  chitinous  integument  To 
found  a  belief  that  these  cerci  are  really 
pygidia,  it  requires  considerable  aquaint- 
ance  with  the  latter's  various  modifca- 
tions,  and,  above  all,  a  knowledge  of  the 
very  peculiar  properties  of  the  long  hairs 
to  be  mentioned  presently. 

Of  foreign  insects  having  pygidia,  1 
purpose  saying  Httle,  although  txiey  hare 
supplied  the  greatest  number  and  ra- 
riety  of  examples.  Among  these  it 
reaUy  would  seem  as  if  all  the  orthopter- 
ous  insects  have  them,  and  most  of  the 
Neuroptera.  Some  are  very  minute, 
even  when  the  owner  is  of  large  size ; 
others  greatly  elongated,  as  in  Lucina 
opUioid^,  where  the  organ  is  over  an 
inch  long.  Curious  instances  may  be 
found  in  ThuzaliSy  in  Heterodes;  ako  in 
an  Indian  Grasshopper  (possibly  anony- 
mous), which  has  the  organ  twisted,  and 
tipped  with  a  hard  serrated  hook. 

As  regards  the  function  of  pygidia,  i^ 
might  appear,  at  first  sight,  that  the 
new  examples  being  mostly  of  large  size. 
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there  would  be  little  difficulty  in  InveBli- 
gating  and  determining  a  matter  which, 
in  the  case  of  Pulex,  has  yainly  taxed  the 
akiU,  patience,  and  acamen  of  many  ex- 
cellent observers ;  and  probably  if  the 
subject  were  taken  up  again  by  biologists 
well  versed  in  the  anatomy  and  physi- 
ology of  insects,  satisfactory  results 
might  accrue ;  but  as  a  matter  of  fact, 
the  inquiry  is  by  no  means  an  easy  one, 
and  after  considerable  study  of  fine  and 
various  spedmens,  I,  for  a  long  time, 
only  arrived  at  a  conclusion— an  old  one, 
it  would  seem,  of  the  late  Mr.  Richard 
Beck — that  pygidia  are  collections  of 
tactile  hairs  forming  posterior  feelers ; 
but  quite  lately,  almost  by  an  accident, 
I  was  enabled  to  see  that,  while  they  may 
be  this,  they  certainly  are  something, 
and  very  much,  more. 

I  had  a  pygidium  of  a  Cricket  under  a 
low  power,  and  was  surprised  to  see  a 
strong,  waving  motion  in  the  hairs ;  this, 
at  firsi^  was  attributed  to  action  imparted 
at  the  will  of  the  insect,  although  it  was 
at  the  time  stupefied  and  quieted  with 
chloroform ;  but  the  same  sort  of  move- 
ment occurred  when  the  creature  was 
quite  dead,  and  when  only  a  thin  section 
of  the  organ  was  under  tiie  microscope. 
It  was  found  that  the  hairs  are  so  light 
and  so  delicately  attached,  that  the  ordin^ 
ary  breathing  of  the  observer,  at  fully 
ten  inches  distance,  set  them  in  motion  ; 
and  a  slight  movement  of  the  hand  a  foot 
or  more  away  caused  a  visible  disturb- 
ance, which  is  not  a  mere  vibration,  but 
a  rocking  of  the  motile  hair  in  its  socket, 
and  of  the  disk  by  which  it  is  attached. 
In  repeating  this  experiment,  it  is  neces- 
sary to  examine  the  part  within  a  short 
time  of  the  death  of  the  insect,  and 
before  the  rigor  mortis  has  set  in ;  other- 
wise the  litUe  disk  at  the  base  of  the 
hair  (sometimes  there  is  a  rounded  end, 
but  never  a  root)  will  become  more  or 
less  firmly  fastened  to  the  white  (ner- 
vous ?)  matter  in  which  it  seems  set,  and 
the  hair  will  be  found  comparatively 
insensitive. 

It  will  be  seen  that  as  mere  tactile 
hairs  they  are  tar  too  delicate ;  more- 
over, examples  may  be  found  in  some 
species  of  Lace-wing,  and  notably  in  the 


Flea  of  the  Pigeon,  where  by  being  sur- 
rounded by  coarse  true  haii*s,  or  placed 
under  stout  curved  spines,  they  are 
partly  or  wholly  protected  from  contact 
with  external  bodies.  I  am  led  to  believe 
pygidia  to  be  collections  of  motile  hairs, 
forming  organs  of  feeling  induced  by  the 
movement  of  the  air  in  their  neighbor- 
hood; not  perhaps,  an  organ  of  a  new 
sense  between  touch  and  hearing,  but  of 
feeling  not  excited  in  tbe  ordinary  way 
by  actual  touch.  I  apprehend  that  any 
insect  having  pygidia  must  infallibly  be 
warned  of  the  approach,  however  stealthy, 
of  an  enemy ;  even  if,  from  its  position 
behind  the  insect,  that  enemy  could  not 
be  seen,  the  warning  being  given  by  the 
moving  hairs  actuated  by  the  disturbance 
of  the  surrounding  air. 

In  these  notes  I  think  may  be  found 
reasons  for  discarding  the  use  of  the 
word  "cerci,"  as  applied  to  all  those 
insect  organs  which  are  plainly  modified 
forms  of  the  better  known  "pygidia." 
The  latter  simply  meaning  something  on 
the  uropigium  will  permit  them  to  be  of 
any  form  or  size  ;  and  as  "  cerci "  means 
tails,  it  is  absurd  to  apply  it  to  objects  of 
no  length,  as  the  pygidia  of  Chrysopa 
and  Pulex.  But  if  these  be  tails,  then 
indeed  man  himself  has  one. — Journal 
Boycd  Microscopical  Society, 


Argulus  Lepidostei. 

BY  FBOF.  D.  8.  KELLICOTT,  BXJ7FAL0,  N.  Y. 

A  T  page  1  of  volume  III  of  this  journal, 
"^is  a  description  with  figures  of  A. 
Lepidostei,  reprinted  from  the  "  Bulletin 
of  the  Society  of  Natural  Sciences"  of 
Buffalo.  All  the  specimens  taken  pre- 
vious to  the  pubHcation  of  the  paper 
were  females.  None  were  secured  in 
1877  or  1878,  but  this  present  Autumn 
the  gars  are  again  taken  plentifully 
along  our  river,  and  I  have  obtained 
both  sexes  of  tbe  parasite.  I  am  now 
able  to  present  some  additional  notes 
upon  the  species,  and  an  account  of  the 
male,  and  its  differences  from  the  female. 
I  begin  by  correcting  an  error  in  the 
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£rst  paper.  I  called  the  aecond  anieimsB 
five -jointed.  This  because  the  first  or 
basal  joint  is  elbowed  and  constricted  at 
the  elbow  (shown  at  a',  Fig.  2) ;  but  this 
feature  has  entirely  disappeared  from  an 
antenna  mounted  in  liquid;  this,  and 
the  absence  of  setse  at  the  supposed 
articulation,  and  also  a  comparison 
with  other  species,  leads  me  to  conclude 
that  it  is  four-jointed,  agreeing  with 
this  character  of  the  genus  as  estab- 
lished 

The  first  pair  of  antennse  have  an  aux- 
iliary two-jointed  part  not  mentioned  in 
the  original  paper.  It  issues  from  the 
upper  sur^e  of  the  second  or  uncinate 
joint ;  it  has  the  basal  joint  long  and 
slightly  curved,  the  terminal  one  short, 
ending  with  setffi ;  the  whole  reaches 
somewhat  beyond  the  hooked  part  from 
which  it  arisea  I  prefer  to  regard  the 
first  antennae  as  four-jointed,  this  extra 
organ  being  the  third  and  fourth. 

I  find  the  parasite  frequently  on  the 
fins  and  upon  the  head. 

The  male  has  the  same  general  form  as 
the  female,  the  carapax,  however,  is 
shorter,  reaching  barely  to  the  third 
natatores  instead  of  covering  them.  The 
abdomen  differs  considerably  in  outline, 
it  being  hastate.  The  ''cultriform  ap- 
pendages" (Dana)  to  the  last  pair  of 
legs  have  the  same  form  as  in  the  female, 
reaching  further  beyond  the  border  of 
the  abdomen.  These  are  not  correctly 
represented  in  Fig.  1,  h,  as  they  curve 
forwards  and  have  heel-like  prominences 
at  their  base. 

In  the  place  of  the  elliptical  brown 
bodies  in  the  female  abdominal  lobes, 
are  two  veiy  large  brown  bodies  or  sacs, 
shaped  like  an  "Indian  club";  they  oc- 
cupy fully  two-thirds  of  the  area  of  the 
lobes.    The  color  is  due  to  granular  con- 


tents of  the  sac  and  to  irregular  spots  oi 

pigment  over  the  surhce.  These  bodies 
are  now  regarded  as  the  testicles  (Sie- 

bold's  Comp.  Anatomy,  page  357,  note 
by  the  editor). 

In  the  thorax,  opposite  the  insertion 
of  the  second  and  third  natatores,  lying 
exactly  in  the  notch  of  the  carapace,  is  a 
large  urn-shaped  brown  body  with  a  pro- 
longation from  either  side  extending  to 
and  apparently  uniting  with  bodies  situ- 
ated  on  either  side  of  the  alimentary 

r 

canal  in  the  last  thoracic  segment  This 
bodv  is  situated  below  the  dorsal  vessel 
and  above  the  intestine.  It  often  ex- 
hibits peristaltic  motion,  and  is  evi- 
dently sexual  This  brown  spot  and 
those  of  the  "  caudal  fin  "  enable  one  to 
easilv  detect  the  males. 

The  accessory  male  oigans  occupy  the 
terminal  joints  of  the  last  two  pairs  of 
swimming  legs  and  the  middle  joint  of 
second.  On  the  front  border  of  the 
fourth  pair  is  a  truncated  narrow  stjlet 
surmounting  a  robust  chitiBOUS  base. 
It  is  directed  forwards,  and  was  regarded 
by  Jurin  as  the  penis.  It  appears  that 
in  most  species  it  is  a  stout  recurved 
hook.  Opposite  this,  on  the  posteiior 
maxgin  of  the  third  pair,  is  a  deep  socket 
or  cavity  into  which  the  stylet  and  its 
robust  base  may  be  thrust  On  the  an- 
terior border  of  the  same  is  a  cushion- 
like body  which  plays  against  the  ap- 
pendage of  the  second  pair  of  natatores. 
This  organ  is  shaped  like  a  ploughshare 
of  the  coulter  sort  The  coulter  part  is 
horizontal  with  the  cutting  edge  di- 
rected outwards,  the  curved  or  inner  edge 
is  serrate,  the  cushion  above  mentioned 
playing  over  its  curved  or  mould-board 

surface  (under  sur&ce). 
The    size  of   the    male,  as  in  other 

species  of  this  genus,  is  less  than  the 

female.    I  measure  a  mature  one  as  fol- 
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lows  :  length,  *28  of  an  inch  ;  width  of 
carapax,  *15  of  an  inch. 

The  color  is  quite  as  deep  as  that  of 
the  female,  being  a  yellow  green. 


In  re  Apertometers. 

npHE  great  increase  in  the  angular  ap- 
erture  of  modem  objectives,  has 
compelled  the  invention  of  more  efficient 
means  of  estimating  this  than  the  old 
measurement  in  air  by  means  of  the 
sector  would  allow. 

In  1873,  Mr.  Tolles,  urged  by  the 
necessity  of  devising  some  apparatus  by 
which  a  greater  balsam  angle  than  82^ 
could  be  demonstrated  as  passing  through 
an  objective,  constructed  the  now  well- 
known  semi-cylinder  of  crown  glass,  in 
which  the  course  of  any  ray  of  light, 
passing  through  it,  can  be  seen  and 
readily  measured. 

After  Mr.  Tolles  came  Proi  Abbe,  of 
Jena,  with  his  apertometer,  then  Prof. 
H.  L.  Smith  with  his  Universal  ditto, 
and  last,  but  not  least  in  its  complete  ar- 
rangement, has  appeared  that  of  Dr. 
Woodward. 

All  of  these  instruments,  except  the 
Abbe  one,  are  constructed  upon  the 
sector  principle,  modified  by  the  condi- 
tion of  passing  the  light  through  crown 
glass,  that  is,  they  all  measure  directly 
the  angular  distance,  of  the  extremest 
pencil  of  light  that  can  be  passed  through 
an  objective,  that  is  carefully  focussed  to 
show  an  image  of  some  object  in  front 
of  the  objective ;  while  the  latter — ^the 
Abbe — ^measures  the  angular  extent  of 
the  diminished  picture  of  surrounding 
objects,  which  is  seen  and  estimated,  be- 
hind the  objective,  whose  aperture  is  to 
be  ascertained. 

This  can  be  readily  seen  and  measured, 
in  the  case  of  a  low  power,  an  inch  or 


below,  without  any  extra  appliance,  but, 
in  measming  the  angle  of  higher  powers, 
the  picture  is,  in  proportion  to  the  mag- 
nification, so  much  reduced  in  size  as  to 
require  for  its  observation  the  use  oi 
an  auxilliary  objective  of  low  power  at- 
tached to  the  draw-tube,  which,  with  the 
eye-piece,  is  used  as  a  telescope. 

The  principle  on  which  this  construc- 
tion is  founded  can  be  very  easily  veri- 
fied by  holding  a  low  power  objective  a 
short  distance  from  the  surface  of  a  tube 
brightly  lighted,  when,  with  a  little  ex- 
perimenting, a  minute  picture  of  the  ob- 
jects upon  its  surface  wiU  be  perceived, 
the  angular  extent  of  which  will  be 
exactly  limited  by  the  angular  aj)erture 
of  the  objective. 

The  Abbe  instrument  is  a  semi- elliptic 
disk  of  crown  glass,  its  long  diameter 
9  cm.,  (3*6  inches) ;  its  short  8  cm.,  (3*2 
inches) ;  and  13  mm.  (0*5  inch)  in  thick- 
ness, with  its  semi-circumference  ground 
and  polished  at  a  right  angle  to  its  plane 
sur^e,  and  its  long  diameter  worked  at 
an  angle  of  45^  to  its  upper  plane  sur- 
face, by  which  inclination  all  rays  reach- 
ing it  through  the  front  are  totally  re- 
flected at  a  right  angle  to  their  former 
direction.  In  the  centre  of  the  ellipse  is 
cemented  a  small  disk  of  silvered  glass 
centrally  pierced  by  a  hole  of  about  1-30 
inch  in  diameter,  through  which  the 
light  is  transmitted  to  the  objective  to 
be  measured. 

On  the  upper  plane  surface  of  the  disk 
two  scales  are  engraved.  The  inner  one 
showing  the  air  angle  of  an  objective — 
up  to  166° — ^by  direct  inspection,  no 
computation  being  necessary.  The  outer 
scale  shows  what  Prof.  Abbe  calls  the 
numerical  aperture,  in  which  the  figmres 
and  marks  indicate  the  product  of  the 
sine  of  the  semi-aperture  of  the  objective 
by  the  index  of  refraction  of  the  medium 
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in  which  it  is  examined ;  and  ia  constant 
for  all  media 

It  iB  therefore  only  necessary  to  divide 
the  half  sum  of  the  figures  indicated  by 
the  blackened  brass  points  which,  shding 
on  the  front  surface,  show  the  angular 
extent  of  the  pictures^  by  the  index  of 
refraction  of  any  medium,  to  obtain  the 
semi-angle  for  that  medium. 

This  process  necessitates  the  use  of 
logarithmic  tables,  and  as  these  may  not 
always  be  at  hand,  I  have  thought  it 
might  be  well  to  append  to  this  paper  a 
computationi  had  made  for  my  own  use, 
as  a  time  saver,  of  the  balsam  angles 
equivalent  to  every  fourth  of  a  division  of 
the  outer  scale  from  1*0  to  1*35,  i.e.,  from 
83''3(y  to  128''  angle  in  balsam,  assuming 
that  the  refraction  indices  of  crown  glass 
and  balsam  are  identical,  which  is  not 
strictly  accurate,  though  practically,  per- 
haps, it  may  be  thought  sufficiently  exact. 
£  have  taken  the  ind^:  of  crown  glass  to 
be,  as  given  by  WoUaston,  Ganot  and 
others,  1*50. 

I  think  the  instrument  would  and 
easily  could  have  been  improved  by 
having  the  spaces  more  dosely  marked, 
especially  in  the  higher  degrees,  though 
there  is  certainly  no  great  difficulty  in 
measuring  the  interspaces  with  the  eye, 
aided  by  a  moderate  magnifier. 

This  disk  can  be  used  upon  the  level 
stage  of  any  microscope.  The  central 
spot  may  be  roughly  focussed  by  the  ob- 
jective to  be  examined.  If  immersion,  a 
drop  of  fluid  will  be  needed  on  the  front 
of  the  objective,  and  the  extent  of  the 
picture  having  been  ascertained  by  the 
indices,  which  are  sharply  to  be  seen 
on  the  margin  of  the  picture,  it  only  re- 
mains to  find  one-half  the  sum  of  the 
indications  on  both  sides  of  the  disk, 
and  we  have  ascertained  the  numerical 
aperture  from  which  the  balsam  angle 


may  be  found  by  computation  or  from 
the  table. 

Accurate  centering  or  focussing  is  not 
necessary,  as  the  deficiency  of  either  side 
is  balanced  by  the  excess  of  the  other, 
and  whether  the  little  hole  is  exactly  in 
the  centre  or  not  is  a  matt^  of  indif- 
ference. 

The  strictures  made  by  Mr.  Wenham, 
in  his  paper,  on  "Prof.  H.  L.  Smiths 
Apertometer,"  in  the  last  number  of  the 
American  Quarterly  Microscopical  Jour- 
not,  upon  the  Abbe  instrument — ^that  the 
use  of  high  eye-pieces  affected  un&Tora- 
bly  the  results  of  an  observation  by  it, 
and,  therefore,  that  the  instrument  was 
quite  unreliable — ^are,  by  his  own  show- 
ing, not  warranted  by  the  facts ;  for  as 
one  would  never  have  occasion  to  nse 
anything  but  the  lowest  eye-piece,  and  as 
he  admits  that  it  certainly  did  show  vhat 
was  claimed  for  it  by  that,  it  is  difScnlt 
to  see  how  the  reliability  of  the  instro- 
ment  can  be  in  any  way  aflTected  by  the 
effect  of  the  high  eye-pieces. 

This  argument  would  &pply  with  equal 
force  to  the  instrument  of  Dr.  Woodward, 
or  any  other  used  telescopicaUy.  is  io 
the  length  of  the  tube  that  will  alwaj  be 
determined  by  the  length  of  focus  of 
the  low  power  auxilliaiy  objective,  and 
that  of  the  draw-tube  to  which  it  is  at- 
tached when  the  indices  are  sharply  in 
focus. 

In  thus  describing  the  Abbe  instm- 
ment,  I  wish  it  to  be  distinctly  under- 
stood that  I  do  not  think  that  the  per- 
formance of  either  of  the  other'  instru- 
ments alluded  to  can  in  any  way  be 
objected  to,  but  is,  on  the  contrarfi  quite 
satisfactory.  Yet,  for  their  accurate  use 
they  require  separate  and  costly  adapta- 
tions. While  the  Abbe,  wholly  unlite 
them  all  in  the  prindiples  on  which  its 
action  is  based,  simply  requires  an  or- 
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dinaiy  stand  mth  a  dear  stage,  and  a 
draw-tube  for  its  satisfactory  use. 

The  angles  of  aperture  indicated  by 
the  respective  m^irks  on  the  outer  scale 
of  Prof.  Abbe's  Apertometer,  calculated 
at  a  refractive  index  "for  crown  glass  of 
1*50,  are  as  follows  : 
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T^HEEtE  is  no  art  of  the  microseopsst 
more  beautiful  and  interesting  than 
that  of  bleaching  and  reooloring  vegeta- 
ble tissues.  In  no  other  way  can  the 
wonderful  process  of  plant  growth  be 
made  manifest  under  the  microscope. 
Therefore  any  suggestions  tending  to 
simplify  the  art,  and  make  it  more  gen- 
erally practicable,  will  be  of  interest  to 
all  workers  in  microscopic  preparation& 
In  my  experiments  with  double  stain- 
ing I  have  found  that  different  colors,  or 
nt  least  different  pigments,  vary  greatly 
in  the  activity,  or  penetrating  power, 
with  which  they  affect  vegetable  sub- 
stances. Thus,  an  object  prepared  for 
staining  may  be  left  in  a  strong  solution 
of  carmine  for  a  day  without  having  all 
its  parts  colored ;  whereas  in  a  logwood 

*Bead  before  the  Amerioan  Society  of  Mioro- 
Bcopist*)  at  tUeir  meetuiK  ftt  Buffalo,  N.  Y..  Aug. 
itth,  1B7». 


or  aniline  dye  of  equal  strength  it  wouUI 
be  colored  perfectly  opaque  in  lessttiaQ 
an  hour. 

By  taking  advantage  of  this  fact,  and 
immersing  objects  first  in  the  color  han^ 
ing  the  slowest  action,  then  in  another  of 
greater  activity,  and  so  on,  double,  or 
even  multiple,  staining  becomes  an  easy 
and  simple  process,  instead  of  the  very 
difficult  and  oompHcated  one  which  has 
been  published  in  our  magazines. 

I  wiU  give  the  general  details  of  Urn 
operation  as  I  have  now  practiced  it  for 
some  little  time.  I  do  no  not  claim  that 
exactly  the  same  formula  will  answer  for 
all  kinds  of  plant  specimens,  or  that-  all 
the  colors  given  below  should  lie  used  in 
all  classes.  I  merely  give  a  general 
formula,  which  each  operator  will  find  it 
necessary  to  vary  somewhat,  according 
to  the  results  of  his  experimenting.  If  1 
succeed  in  stimulating  others  to  more  de- 
tailed work,  by  sho^ng  how  simple  the 
process  is  in  most  cases,  I  will  banre  ao^ 
comphshed  my  purpose^ 

AU  vegetable  preparations^  whettier 
parts  of  leaves  or  sections  of  steiMi^ 
should  first  be  fully  decolorized  in  the 
common  chlorinated  soda  solution,  aokl 
by  aU  druggists  as  a  disinfectant  Tlda 
result  will  be  accomplished  in  most  cases 
in  about  one  day.  Then,  after  being 
thoroughly  washed  in  pure  water,  the 
preparations  should  be  placed  in  aao« 
lution  of  carmine  of  about  the  consist- 
ence of  common  carmine  ink ;  and  th«f 
may  remain  in  this  for  a  day.  Pure  oar- 
mine  will  readily  dissolve  in  water  with 
a  few  drops  of  aqua  ammonia  in  it 

After  being  washed  in  two  or  three 
changes  of  pure  water,  the  objects  ma^ 
now  be  placed  in  a  somewhat  wealoev  so- 
lution of  extract  of  logwood  in  almn 
water.  A  small  quantity  of  alum  in  the 
water  is  sufficient  to  effect,  at  least  with 
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the  aid  of  heat,  the  solution  of  the  log- 
Tfood.  This  should  be  filtered,  not  old 
at  the  time  of  use,  and  of  a  strength  not 
more  than  half  that  of  common  ^nriting 
ink.  In  this  solution  the  objects  may 
remain  from  fifteen  to  thirfy  minutes  ac- 
cording to  the  delicacj  of  the  specimens. 
If  the  color  should  appear  to  be  too 
deep  or  opaque,  it  may  be  partly  removed 
by  soaking  in  pure  alum  water. 

Then,  after  washing  again  in  seyeral 
waters  to  remove  all  trace  of  the  alum, 
place  the  objects  in  alcohol  for  a  short 
time,  and  then  into  a  weak  solution  of 
aniline  blue  in  alcohoL  In  this  they  may 
remain  an  hour  or  two,  or  until  all  the 
parts  not  previously  stained  are  colored 
blue.  If  on  trial  the  color  should  appear 
to  be  too  deep,  it  may  be  partially  re- 
moved by  soaking  for  a  time  in  pure 
aloohoL 

It  sometimes  happens  that  even  ani- 
line4)lue  wiU  not  color  all  the  parts  of 
vegetable  substances,  such  as  large  gland- 
ular or  stellate  hairs.  In  this  case  an  im- 
mersion for  a  minute  or  two  in  a  very 
weak  solution  of  aniline-green  in  alcohol 
will  accomplish  the  work.  Green  is  the 
most '  powerfully  absorbent-color  that  I 
know  of;  and  should  be  used  with  cau- 
tion, as  it  would  soon  spoil  a  staining. 

From  alcohol  the  objects  may  be  re- 
moved directly  to  turt)entine.  I  do  not 
like  the  action  of  oil  of  cloves.  It 
shrivels  up  tender  tissues,  and  gives 
them  the  appearance  of  being  burned. 
Besides  it  is  not  necessary  as  an  interme- 
diary between  alcohol  and  turpentine. 
After  a  day*s  immersion  in  turpentine 
the  preparations  will  bo  ready  for  mount- 
ing in  Canada  balsam. 

Vegetable  preparations  have  quite  an 
appreciable  i^ickness,  and  unless  some 
special  care  is  taken  of  them  after  being 
mounted  in  balsam,  it  will  be  found  that 


air  will  quite  often  work  in  under  the 
cover.  Therefore,  as  soon  as  a  baJaam 
mounting  is  dry  enough  to  have  the 
superfluous  balsam  cleaned  ofi^  with  tk 
point  of  a  knife,  around  the  thin  glass 
cover,  which  will  be  in  two  or  three  days, 
especially  if  aided  by  heat,  a  light  coat* 
ing  of  shellac  cement,  colored  with  aniline 
blue  or  red  (not  green  or  yellow),  can  be 
spread  with  a  camel's  hair  brush  aronnd 
the  edge  of  the  cover,  and  the  next  daj 
another  coating,  and  perhaps  the  third 
day  another  stilL  In  this  way  the  coyer 
will  soon  be  firmly  set  and  can  be  cleaned; 
and  the  slide  is  a  permanent  mounting 
in  much  shorter  time  than  if  left  simplj 
for  the  balsam  to  dry  hard — and  there  is 
no  risk  of  air  working  in  from  the  dipng 
of  the  balsam. 

Canada  balsam  is  by  far  the  best  and 
safest  medium  in  which  to  mount  all 
stained  preparations  that  wHl  bear  this 
mounting.  But  there  are  many,  such  as 
those  with  delicate  hairs  or  glands,  or 
with  fine  cellular  marking^  that  will  not 
show  to  advantage  in  so  refiractive  a 
medium  as  balsam.  These  may  be  re- 
moved from  alcohol  into  water  containing 
three  or  four  drops  of  carbolic  add  to 
the  ounce  of  water.  It  will  be  necessazy 
also  to  mount  them  in  the  same  fluid  in 
cells. 

Well-dried  shellac  cells  may  be  used; 
and  if  the  tops  are  made  perfectly  leyel 
by  holding  a  bit  of  fine  sandpaper  on 
them  while  being  turned  on  the  turn- 
table, the  thin  glass  cover  will  fit  doselj, 
pressing  out  the  superfluous  water  which 
can  be  taken  up  with  a  camel's  hair  brash. 
When  well  dried  in  this  way,  a  little  gold 
size  can  be  applied  to  the  edges  with  per- 
fect safety  against  its  running  in. 

A  very  simple  and  almost  universallj 
applicable  cell  I  have  recently  made  in 
the  following  manner :    My  £riend  Wm. 
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Struter,  foreman  m  the  works  of  Sar- 
gent &  Greenlea^  of  Eochester,  makes  a 
neat  little  double  punch  for  the  purpose  of 
catting  out  narrow  circles  from  tho  thin 
colored  sheets  of  wax  used  bj  artificial 
flower-makers.  Either  single,  double,  or 
three -folded  sheets  can  be  used,  accord- 
ing to  the  thickness  of  cell  that  may  be 
desired.  These  circles  may  be  fastened 
on  the  slide,  either  by  shellac  cement  or 
by  simply  warming  the  slide.  These 
cover  all  the  cell,  both  inside  and  out,  a 
coating  of  gold  size,  or  of  marine  glue 
dissolved  In  coal  naphtha,  must  be  spread 
with  camel's  hair  brush.  When  this  is 
dry  we  have  a  cell  beautifully  colored, 
and  proof  against  all  the  fluid  media, 
which  one  may  have  occasion  to  use  in 
mounting.  Besides  the  cell  is  always 
soft  enough  to  have  the  thin  glas&-cover 
pressed  into  perfect  contact  with  it  all 
around,  which  is  the  great  requisite  in 
all  fluid  mountings.  It  should  after- 
wards be  finished  on  the  outside  vnth 
Bnmswick  black  or  shellac  coonent  to 
form  a  firm  support  to  the  thin  glass- 


cover. 
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Photography  as  an  Aid  to  Microscopical 
Invostigations.'*' 

BY  DB.  CABL  SEILEB. 

llAE  all  doubtless  appreciate  the  ne- 
cessity  of  correctly  recording,  not 
only  in  writing,  but  also  by  means  of  pic- 
tures or  drawings,  many  of  the  appear- 
ances seen  in  the  field  of  the  microscope. 
We  can  do  this  by  drawing  an  outline  of 
the  objects  seen  by  the  aid  of  the  camera 
lucida,  but  not  only  does  it  require  some 
practice,  but  also  a  considerable  amount 
of  time,  and  even  then  the  resulting  pic- 
ture will  not  be  a  correct  representation 

*Bead  before  tho  American  Society  of  Micro- 
soopista  at  their  Meeting  in  Buffalo,  N.  Y .  Auff. 
19,1879. 


of  the  field  of  the  microscope,  because  it 
will  always  be  tinged  more  or  less  by  the 
imagination  of  the  draughtsman,  and 
will  be  more  or  less  diagramatical  in 
consequence.  With  photography,  on  the 
other  hand,  an  exact  reproduction  of  the 
images  thrown  upon  the  screen  can  be 
obtained,  and  in  much  less  time  than  it 
takes  to  make  even  a  comparatively  sim- 
ple drawing  with  the  camera  lucida. 

It  is  the  purpose  of  this  paper  to  give 
an  idea  as  to  the  means  employed  to  ob- 
tain a  photographic  picture  of  a  micro- 
scopic object ;  means  which  are  in  the 
hands  of  every  microsoopist,  and  which 
do  not  require  a  great  outlay  of  money. 

A  room  vnth  a  Southern  exposure, 
which  can  be  darkened,  a  mirror  mova- 
ble in  all  directions  outside  of  the  vnn- 
dow,  achromatic  combination  of  lenses  of 
from  8  to  10  inches  focal  length,  a  mi- 
croscope which  can  be  tUted  so  as  to  be 
horizontal,  and  a  stand  to  hold  the  screen 
and  sensitive  plate  are  all  the  apparatus 
absolutely  necessary,  beside  the  chemicals 
used  in  ordinary  photography.  These 
different  pieces  are  disposed  of  as  follows: 
The  mirror,  which  should  be  8  or  10 
inches  long,  and  about  4  inches  ^vnde,  is 
attached  to  a  board  which  fits  into  an 
opening  in  the  shutter  of  the  Southern 
window  and  is  to  be  moved  by  rods 
from  the  inside. 

Instead  of  the  mirror,  or  in  conjunc- 
tion with  it,  a  heUostat  is  of  great  ad- 
vantage to  throw  the  light  of  the  sun 
constantly  in  one  direction,  for  if  once 
adjusted  it  need  not  be  disturbed,  and 
thus  a  great  deal  of  time  is  saved.  Until 
recently  such  an  instrument  was  too 
costly  for  the  use  of  the  majority  of  stu- 
dents, but  of  late  Mr.  Kubler,  of  Wash- 
ington, D.  C,  has  put  a  heliostat  in  the 
market  which  works  very  satisfactorily, 
and  which  is  sufficiently  low  in  price  to 
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be  within  reach  of  many  who  desire  to 
work  in  micro-photography. 

This  board  has  in  its  centre  a  drcolar 
opening  containing  the  achromatic  com- 
bination of  lenses,  sach  as  a  back  combi- 
nation of  a  ^  portrait  photographic  lens. 
The  microscope  is  then  tilted  until  its 
tube  is  horizontal  and  is  secured  on  the 
window-sill  in  a  line  with  the  axis  of 
the  achromatic  combination,  and  at  such 
a  distance  from  it  that  the  burning  focus 
is  about  half  an  inch  from  the  back  com- 
bination of  the  achromatic  condensers. 
The  eye-piece  is  then  removed  from  the 
microscope,  and  the  tube  lined  with  a 
tube  of  black  velvet  to  prevent  internal 
reflection  as  much  as  possible,  and  the 
whole  apparatus  is  covered  with  some 
dark  doth,  so  os  to  prevent  stray  rays  of 
light  entering  the  darkened  room  any 
otiier  way  than  through  the  microscope. 
This  done,  the  sun's  rays  are  reflected 
from  the  mirror  outside  through  the 
achromatic  combination,  which  acts  as  a 
concentrator,  ai^d  throws  a  powerful 
light  thrpugh  the  condenser,  through 
the  object  on  the  stage,  and  thus  a 
brightly  illuminated  image  is  formed  by 
the  objective  on  the  screen,  which,  when 
the  negative  is  to  be  made,  is  substituted 
by  the  sensitive  plate. 

This  image,  when  thus  formed,  must 
be  focussed  witli  the  greatest  care  and 
accuracy  in  order  to  obtain  a  sharp  nega- 
tive, and  as  the  screen  must  be  at  some 
distance  from  the  microscope,  in  order  to 
obtain  the  necessary  magnification  of  the 
object,  it  is  necessary  to  have  some  con- 
trivance for  turning  the  fine  adjustment 
at  a  distance.  For  this  purpose  it  will 
be  found  that  a  small  pulley  placed 
alongside  of  the  microscope,  having  an 
endless  band  running  over  it  and  the 
mill  head  of  the  fine  adjustment,  answers 
thQ  pxirpose  very  well  wheu  the  axle  of 


the  pulley  is  coxmected  by  means  of  a 
universal  joint  to  a  fishing  rod,  which  by 
its  sections  can  be  made  longer  and 
shorter,  thus  bringing  it  dose  to  the 
screen. 

The  tube  of  the  microscope,  even  when 
aU  internal  reflection  has  beenobliter 
ated,  still  remains  a  drawbadc  inasmuch 
as  it  reduces  the  size  of  the  image,  or 
rather  of  the  disk  of  light,  the  longer  it 
i&  There  are,  howeiser,  some  stands 
made  in  which  the  tube  can  be  entirely 
removed,  such  as  the  old  Boss  stand,  and 
Powell  and  Lealand's  great  stand,  and 
these  are,  therefore,  very  desirable  for 
photo-micrographic  purposes. 

The  stand  should  also  be  provided 
with  a  mechanical  stage,  as  without  it  a 
great  deal  of  time  is  lost  in  selecting  the 
proper  field  to  be  photographed,  and  an 
achromatic  condenser  provided  with  cen- 
tering adjustment  is  absolutdy  necessary 
for  the  proper  illimiination  of  the  object. 
Any  good  objective  may  be  used  with  sue- 
cess  in  this  work,  but  one  of  wide  angle 
is  preferable.  In  my  own  limited  ex- 
perience, I  have  not  found  any  advantage 
in  objectives  specially  constructed  for 
photography  over  other  good  objectiTes, 
provided  monochromatic  light  is  used, 
which  brings  the  visual  and  the  chemical 
focus  in  the  same  plane. 

Such  a  light  is  obtained  by  passing  the 
rays  of  the  sun  through  a  cell  containing 
a  strong  solution  of  ammonio-solphate  of 
copper  before  they  enter  the  sub-stage 
condenser.  I  have  found  some  difficulty 
in  making  a  cell  containing  this  sdntion, 
as  the  copper  salt  will  dissolve  almc^ 
any  cement,  and  if  exposed  to  the  action 
of  the  air  very  rapidly  becoxnes  decom- 
posed and  turbid.  In  my  hand  is  a  cell 
made  of  a  brass  ring  lined  on  the  inner 
side  Yfiih.  lead,  and  having  a  thread  cat 
on  its  outside,  to  which  flanged  rings  are 
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screwed.  Upon  the  edges  of  the  inner 
ring  a  ring  of  rubber  packing  is  applied, 
and  upon  it  a  disk  of  plate  glass  is  laid, 
which  is  tightly  pressed  upon  the  rubber 
by  the  flanged  ring.  Thus  a  cell  is  ob- 
tained very  himihir  to  the  round  flat 
spirit-level,  and  which  will  hold  the  am- 
monio-Bulphate  of  copper  solution  for 
months  without  change.  In  filling  the 
cell  care  should  be  taken  to  leave  room 
for  a  small  air  bubble,  for  if  the  cell  is 
completely  fiUed,  the  heat  of  the  sun's 
rajs  wiU  expand  the  solution  sufficiently 
to  cause  leakage. 

This  ammonio-sulphate  of  copper  solu- 
tion, beside  giving  monochromatic  light, 
at  the  same  time  filters  out  almost  all 
the  heat  fays  from  the  light,  so  much  so 
that  an  immersion  lens  may  be  used  for 
almost  any  length  of  time  without  the 
drop  of  water  evaporating.    . 

At  the  present  time,  when  dry-plate 
photography  has  been  developed  to  such 
an  extent  that  it  has  superseded  in  a 
great  measure  the  old  wet  process,  it  is 
thought  that  it  would  be  the  most  simple, 
economical,  and  satisfactory  process  for 
photo-microscopy ;  but  after  repeated 
trials  by  myself,  as  well  as  by  others, 
working  in  the  same  direction,  it  was 
found  that  it  is  not  only  more  expensive, 
hat  also  takes  more  time  in  the  long  run. 
The  reason  of  this  is,  that  it  is  impossible 
to  judge  with  any  degree  of  certainty  as 
to  the  actinic  power  of  the  light  forming 
the  image  on  the  screen  by  merely  look- 
ing at  it,  and  tliat  a  trial  plate  only  will 
give  an  idea  as  to  the  length  of  exposure 
of  the  plate  for  a  given  day,  time  of  day, 
and  subject  to  be  photographed.  It  is 
true  we  can  expose  a  dry  plate  for  trial, 
but  then  we  must  develop  it  inunediately, 
and  the  time  it  takes  to  develop  a  dry 
plate  is  about  three  times  that  of  develop- 
ing a  wet  plato,  and  a  dry  plate  is  also 


about  three  times  as  costly  as  a  wet  one. 
Therefore,  the  old  wet  process  is  the  best 

The  collodion  should  be  an  old  one, 
containing  some  free  iodine,  and  I  have 
found  that  a  mixture  of  "  Anthonv's  red- 
labeled  "  and  "  McCoUins's  delicate  half 
tone"  collodions,  some  five  to  six  months 
old,  gives  very  satisfactory  results.  The 
nitrate  bath  should  contain  40  grs.  of 
nitrate  of  silver  to  the  ounce  of  water, 
and  should  be  slightly  acid  with  nitrio 
acid,  and  the  developer  should  be  a  weak 
iron  developer,  12  to  15  grs.  of  ammonio- 
sulphate  of  iron  to  the  ounce,  containing 
a  few  drops  of  a  solution  of  gelatine  in 
acetic  acid  as  a  restrainer.  After  the 
negative  has  been  fixed  with  hyposulphite 
of  soda  or  cyanide  of  potash,  it  is  almost 
always  necessary  to  intensify  it,  which  is 
most  easily  done  by  flowing  the  plate 
while  wet  with  a  watery  solution  of 
iodine  until  the  film  becomes  white,  then 
the  plate  is  washed  thoroughly  under  the 
tap  and  flowed  with  a  weak  solution  of 
sulphide  of  ammonium,  which  gives  it  a 
dark-brown  color  and  thus  strengthens 
the  negative. 

The  object  to  be  photographed  should 
be  as  thin-  as  possible,  because  the  lens 
will  depict  only  one  plane  of  it,  and  it 
should  present  as  much  contrast  and 
diflerentiation  of  its  elements  as  possible. 
This  is  especially  the  case  in  animal  tis** 
sues  and  when  high  powers  are  used, 
and  the  focus  should  be  taken  for  bne 
particular  point  to  be  brought  out  with 
the  greatest  care,  a  general  focus  not 
particularly  sharp  in  any  one  point  wiS 
not  give  a  satisfactory  negative. 

The  screen  upon  which  the  image  is 
procured  should  be  of  plate  glass,  having 
an  extremely  fine  ground  surface  on  one 
side,  the  side  next  to  the  object  Such  a 
surface  can  be  easily  prepared  by  flowing 
the  glass  plate  with  good  negative  var- 
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niahy  and  when  this  is  set,  but  not  yet 
diy»  by  lightly  breathing  on  it,  when  an 
extremely  thin  and  even  frosting  of  the 
surface  will  show  itself  sufficient  to  ar- 
rest and  reflect  the  rays  of  light  forming 
the  image. 

The  focus  may  also  be  taken  on  a  piece 
of  plate  glass  without  any  ground  sur- 
faces, by  means  of  a  focussing  lens  which 
has  been  adjusted  accurately,  and  this 
method,  although  more  tedious^  gives 
better  results.  In  that  case  the  image  is 
first  thrown  upon  a  piece  of  white  card- 
board and  the  particular  spot  to  be 
photographed  is  thus  selected,  and  then 
the  plate  glass  is  substituted  for  the 
card-board. 

The  greatest  difficulty  encountered  in 
photographing  microscopic  objects  is  the 
illumination,  which  must  be  handled 
with  the  greatest  care  so  as  to  avoid 
diffiraction. 

As  a  general  rule  the  best  light  is  ob- 
tained when  the  back  lens  of  the  sub- 
stage  condenser  is  about  half  an  inch 
beyond  the  burning  focus  of  the  larger 
condenser  in  the  shutter,  that  is  about  8( 
inches  from  this  condenser,  and  when  the 
light  is  absolutely  central  But  this  dis- 
tance cannot  be  strictly  adhered  to,  inas- 
much as  different  objectives  require  dif- 
ferent illumination.  In  practice  I  find 
that  in  order  to  get  the  proper  distances 
for  the  condenser  for  a  particular  ob- 
jective, it  is  best  to  put  a  blood  slide, 
upon  which  the  blood  corpuscles  lie  in 
one  layer  only,  on  the  stage,  and  project 
the  image  on  the  screen,  moving  the  con- 
denser back  and  forward,  until,  when 
sharply  focussed,  no  concentric  rings  are 
seen  in  the  disca  The  object  to  bo 
photographed  can  then  be  substituted 
for  the  blood  slide,  and  the  light  will  be 
found  to  be  all  that  is  desired. 

When  large  objects,  such  as  whole  in« 


sects,  are  to  be  photographed  under  low 
powers  of  low  angular  aperture,  sach 
as  for  instance  with  Zentmayer's  3, 4,ar 
5  inch  objective,  the  mode  of  iUuminatioii 
must  be  somewhat  altered,  so  as  to  ob- 
tain an  evenly  illuminated  field  on  tlie 
screen.  Under  such  circumstances,  it  is 
necessary  to  remove  the  sub-«tage  con- 
denser from  the  microscope,  and  sabsti- 
tute  for  it  a  plano-convex  lens  of  some 
3  or  4  inch  focus  placed  dose  to  the  ob- 
ject The  instrument  must  then  be 
moved  close  to  the  large  condenser  in  tbe 
dark  shutter,  where  it  wiJl  be  found  thai 
objects  as  lar^e  as  three-fourths  of  an  inch 

in  diameter  are  evenly  illuminateoL 

■  ♦  ■ 

On  an  Improved  Microscope  llluminttir 
for  Diatoms  and  other  Test  Objects. 

BT  F.  H.  WENHAIL 

r  HAVE  appeared  so  frequently  on  ihk 
subject,  that  I  need  some  excuse  for 
coming  forward  again.  The  contrivance 
that  I  have  to  describe  is  simple,  easr  to 
construct,  and  so  effectually  answers  ith 
purpose,  without  any  difficulty  in  nse, 
that  I  consider  it  worthy  of  record. 

With  regard  to  illuminators  in  general 
for  the  microscope,  the  idea  has  long 
been  exploded  that  it  is  at  all  necessaiy 
to  use  achromatic  lenses  having  but  little 
spherical  aberration ;  lenticular  airange- 
ments  uncorrected  for  chromatism  ad 
quite  as  well — ^in  fact,  some  of  the  best 
effects  that  I  have  seen  have  been  hj  the 
chromatic  bands  of  ordinary  lenses— and 
for  the  purpose  of  intensity,  mere  conden- 
sation, irrespective  of  any  image-fbnning 
focus,  is  quite  sufficient  The  reqnire- 
ment  is  to  obtain  readily  rays  at  a  great 
obliquity.  Formerly  there  was  supposed 
to  be  a  difficulty  in  effecting  this,  as  & 
cone  of  rays  does  not  pass  the  under  flor- 
face  of  a  glass  slide  on  to  a  balsam- 
mounted  object  at  an  angle  beyond  82^* 
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In  order  to  cause  rays  to  enter  above 
this  critical  angle,  it  is  necessary  to  ob> 
tain  optical  continuity  between  the  iUu- 
minator  and  under  sur^e  of  the  object- 
slide.  To  effect  this  I  introduced  and 
described  in  a  paper  read  before  the 
Microscopical  Society  in  March,  1856, 
several  forms  of  immersion  illuminators. 
The  first  was  a  right-angled  prism  con- 
nected with  the  slide  by  an  intermedium 
of  oil,  turpentine,  or  oil  of  doves,  the  last 
having  nearly  the  same  refractive  index 
as  crown  glass  :  a  is  the  prism,  6,  object- 


Fl«.  1. 

slide  and  cover  under  which  the  objects 
are  mounted  in  balsam.  Bays  of  light 
(as  shown  by  the  dotted  lines),  if  sent 
through  the  face  6f  the  prism,  pass 
straight  to  the  upper  surface  of  the 
cover,  and  totally  reflected  down  again 
on  to  the  underlying  objects  in  balsam, 
which  appear  brilliantly  illuminated  as 
if  beneath  a  speculum,  under  the  curious 
condition  that  with  a  dry  or  non-immer- 
sion object-glass  they  may  be  viewed  as 
opaque  objects  without  impediment, 
even  if  the  objective  works  quite  close 
to  the  cover.  A  wet  or  immersion  ob- 
ject-glass prevents  the  covering  glass 
from  acting  as  a  speculum,  and  light 
emerges  beyond  82^  and  enters  therein, 
thus  with  glasses  of  large  aperture  re- 
solving the  strisB  on  the  most  difficult 
testa 

If  the  immersion  object-glass  is  used 
on  dry-mounted  objects,  their  total  re- 
flection, instead  of  occurring  from  the 
cover,  takes  place  from  the  upper  sur- 
face of  the  sUde  itself,  and  all  would  be 
total    obscurity ;    but  if   lepidopterous 


scales  or  diatoms  are  mounted  on  the 
slide,  any  portion  of  them  in  intimate 
contact  therewith  prevents  total  reflec- 
tion at  the  part,  and  light  is  transmitted 
through  the  adherent  points,  rendering 
them  curiously  distinct  in  a  jet-black 
field.  Precisely  this  arrangement  has 
been  claimed  and  made  better  known  as 
the  "  Woodward  prism."  It  has  the  feiult 
of  requiring  the  addition  of  some  extran- 
eous means  of  condensing  and  intensi- 
fying the  light,  as  shown  iu  my  paper  of 
1856;  for  this  reason  I  adapted  and 
figured  a  lens  nearly  hemispherical,  con- 
nected with  the  sHde  by  oil  of  doves,  in 
the  same  way  as  the  prism.  This  lens 
gives  more  light,  is  in  every  way  prefer- 
able, and  is  now  in  common  use.  As  the 
light  is  partial  and  one  sided,  in  the 
same  paper  I  figured  and  described  a 
truncated  paraboloid  of  solid  glass,  the 
focal  distance  falling  above  the  polished 
flap-top,  so  that  when  a  glass  object-slide 
was  laid  on  with  the  oil  the  focus  should 
be  at  a  point  distant  the  thickness  of  the 
slide. 

In  the  year  1872,  Dr.  Barker,  of  Dub- 
lin, regardless  of  expense,  caused  a  num- 
ber of  these  paraboloids  to  be  constructed 
of  various  fod  and  sizes  (of  course  the 
size  is  determined  by  the  focus)  in  order 
to  ascertain  which  would  give  the  best 
effect  It  is  right  to  mention  that  they 
were  made  by  workmen  coming  under 
my  own  observation,  and  I  had  the  privi- 
lege of  first  seeing  the  results.  The  best 
form  was  advertised  by  an  independent 
maker  under  Dr.  Barker's  name.  Not- 
withstanding this,  the  instrument  has  re- 
cently again  been  claimed  with  a  flourish 
of  trumpets  as  the  "  Edmimd  immersion 
paraboloid."  Papers  on  the  instrument 
were  read  before  the  Royal  Microscopical 
Sodety  and  Quekett  Club,  even  appro- 
priating my  own  description  of  the  effects. 
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•with  an  assurance  surprising,  considering 
tiiat  anyone  present  at  all  conversant 
with  geometrical  figures  might  have  as- 
serted that  a  paraboloid  truncated  a  little 
below  the  focus  could  be  no  other  than  a 
paraboloid  with  a  flat  top.  This  would- 
be  inventor  writes :  ''I  need  only  to  ob- 
serve that  the  paraboloid  described  by 
Mr.  Wenham  was  not  like  mine  either 
in  its  formula  or  effects,  and  that  the 
methods  of  working  and  applying  the 
•two  instruments  as  accessories  to  the 
microscope  do  not  in  the  least  resemble 
each  other."  As  the  principle  and  use 
of  the  appliances  are  quite  identical,  the 
arrogance  apd  utter  mendacity  of  this 
statement  is  remarkable,  and  as  might 
be  expected  of  one  who  can  strut  forth 
in  borrowed  plumes  to  grasp  an  altem 
fame,  he  has  displayed  a  corresponding 
degree  of  mental  incapacity,  not  even 
competent  to  devise  the  size  of  a  parabo- 
loid that  will  give  the  best  effect,  as  re- 
vealed by  his  figure  in  the  last  edition 
of  a  standard  work  on  the  microscope, 
wherein  he  has  contrived  to  get  his  own 
name  solely  attached  to  the  immersion 
paraboloid. 

In  order  to  obviate  the  inconvenience 
of  the  right-angled  prism  and  hemi- 
spherical lens,  which  at  times  require 
the  aid  of  supplementary  condensing 
lenses,  set  at  the  desired  angle  of  obH- 
quity,  and  to  find  a  form  that  should  be 
complete  in  itself  the  following  appliance 
was  made,    a  is  a  well-polished  cylinder 


Fig,  2. 

'of  glass  three-eighths  of  an  inch  in  di- 
ameter. One  of  the  flat  ends  is  also 
polished  and  attached  to  the  under  side 
of  the  slide  5  by  oiL      A  ray  of  light 


thrown  nearly  parallel  on  the  outside  is 
refracted  within  the  cylinder  at  an  angle 
of  near  41^,  and  the  nearer  the  rays  ap- 
proach the  line  of  ihe  object-shde  the 
less  the  refraction.  The  light  was  con- 
densed as  a  narrow  band  in  the  length 
of  the  cylinder.  The  chromatic  effects 
of  refraction  were  inappreciable,  and  the 
strife  of  amphipleura  were  resolved  bjii 
The  objections  were  a  difficulty  of  in- 
tensifying the  light  to  the  centre  on  ix> 
the  object,  and  also  that  obliquities  be- 
low 41^  could  not  be  obtained  I  then 
substituted  a  polished  glass  cone  of  about 
60^,  with  its  base  attached  to  the  slide 
as  above.  This  was  found  to  be  a  great 
improvement,  but  still  there  remained  a 
difficulty  of  concentrating  the  most  light 
towards  the  object  above  the  centre  of 
the  base. 

A  narrow  line  of  light  thrown  across 
the  object  is  very  efficient  for  the  pur- 
pose of  developing  striee,  and  to  obtani 
this  line  the  foUovnng  form  was  finallv 
adopted,  as  shown  full  size.  1  is  a  side 
view  and  2  an  edge  view.    It  consists  of 


^^0 


a  semicircular  disc  of  glass  of  one  quarter 
of  an  inch  radius  ;  the  edge  is  roundeti 
and  well  polished  to  a  transverse  radios 
of  one-tenth  of  an  inch,  for  the  reason 
that  the  focus  of  a  spherical  sur&ce  on 
crown  glass  faUs  within  its  substance  to 
nearly  three  times  the  radius,  conse- 
quently the  line  of  light  will  be  in  the 
most  concentrated  position  at  one-twenti- 
eth of  an  inch  above  the  centre  of  the 
semi-disc,  which  distance  is  sufficient  to 
reach  objects  mounted  on  slides  of  thp 
usual  thickness,  to  the  under  side  of 
which  it  is  connected  witii  water  or  more 
refracidTe  oiL    Tbe  sides  of  Die  semi- 
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disc  are  grasped  by  a  simple  kind  of 
open  dip  attached  to  the  substage.  This 
illuminator  is  complete  in  itself,  and 
reqnires  no  sapplementary  condensing 
lens;  the  obliquity  is  simply  obtained 
by  swinging  the  ordinary  mirror  side- 
wayB»  and  by  this  means  amphipleura 
mounted  in  balsam  can  be  at  once  re- 
solved 

The  disc  illominator  is  very  easy  to 
make.    The  polished  edges  of  two  suita- 
ble pieces  of  glass  are  cemented  together 
with  shellac.    One  face  is  then  ground 
flat  and  attached  to  a  brass  chuck  with 
sealing  wax,  seeing  that  the  line  of  junc- 
tion falls  in  the  centre,  the  disc  is  then 
turned  or  ground  down  to  a  circle  half 
an  inch  in  diameter.    The  edge  is  next 
rounded  and  ground  true  by  means  Oi 
a  piece  of  brass  having  a  channel  cut  in 
it  of  one-tenth  radius,  then  smooth  with 
the   finest    emery,    rocking    the    brass 
grinder  and  reversing  it  frequently  to 
equalize   the  curve.     The  poHsher  is  a 
stick  of  wood  with  a  one-tenth  radius 
notch  cut  in  the  end ;  this  is  held  on 
the  T  rest  and  pressed  on  the  edge  of 
the  glass  with  a  rocking  motion  from 
Hide  to  side,  occasionally  turning  it  over, 
using  crocus  and  water,  and  as  it  is  im- 
portant that  there  should  be  no  rings 
visible  in  the  polish,  the  last  finish  must 
be  given  by  melting  some  hard  pitch  or 
poHshing   wax  into  the  groove  in  the 
stick,  and  finish  with  this  and  fine  rouge. 
The  half-discs,  when  separated,  produce 
two  illuminators  of  equal  form. — English 
Mechanic. 

Simple  Compressorium. 

T^OB  the  ordinary  study  of  pond  life, 
^  for  the  examination  of  pollens,  of 
thin  vegetable  tissues,  the  fixing  of  ac- 
tive subjects  for  the  camera,  and  for 
<n-ashing  and  the  avoidance  of  crushing 


of  dehcate  objects,  I  have  found  nothing 
more  convenient^  simple  and  cheap,  than 
the  device  of  which  a  description  follows 
It  is  a  light  compressorium  made  of  a 
single  piece  of  hard  brass  (No.  26,)  folded 
over  the  end  of  a  common  glass  slide,  be- 
neath, to  the  extent  of  an  inch,  and 
closely  fitting,  above,  terminating  in  a 
flat  ring  an  inch  in  diameter,  with  an 
aperture  of  three-quarters  of  an  inch, 
whose  centre  rests  a  little  beyond  the 
centre  of  the  slide.  The  metal  is  cut 
away  a  little,  synunetrically,  behind  the 
ring,  and  the  central  part  of  this  narrowed 
poition  is  raised  an  eighth  of  an  inch 
from  the  slide  by  a  series  of  four  obtuse- 
angle  bends,  in  order  to  give  working 
room  for  a  screw,  which  pierces  and 
works  in  the  centre  of  the  raised  plane 
and  rests  by  its  tapering  smooth  point 
upon  the  slide  itsel£  The  upper  surface 
of  the  plate  is  depressed  near  its  dupli- 
cature  to  give  a  bearing  upon  the  shde 
somewhat  independent  of  that  of  the 
screw,  and  this  gives  smoother  motion 
and  easier  handling.  The  head  of  the 
screw,  flattened  under  a  hammer,  is  cov- 
ered with  a  minute  cork,  head  down- 
wards, carefully  centered,  smoothed  and 
rounded,  by  which  good  and  steady  hold 
is  obtained  with  a  light  touch.  Upon 
the  under  surface  of  the  ring  an  inch 
cover-glass,  of  a  thickness  adapted  to  the 
objectives  in  use,  is  cemented  by  a  mix- 
ture of  equal  parts  of  beeswax  and  liquid 
balsam,  a  material  which  is  sufficiently 
firm  with  ordinary  care,  and  which  ad- 
mits of  easy  change  in  case  of  breakage. 
Upon  the  upper  surface  of  the  sUde,  con- 
centrically with  the  aperture  in  the  ring, 
a  thickish  cover-glass,  three  quarters  of 
an  inch  in  diameter,  is  permanently  ce- 
mented with  balsam.  The  object  of  this 
is  to  limit  to  the  field  of  view  (not  speak- 
ing technically,)  the  capiUaiy  Bproad  of 
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the  fluid  tmder  obserration.  It  also  al- 
lows the  easier  introduction,  by  needles 
or  filaments  of  glass,  of  sUunnig  and  other 
reagents.  When  fresh  material  is  to  be 
examined,  or  the  glasses  aro  to  be  wiped, 
the  ioBtniment  is  not  to  be  removed  from 
Qie  shde,  but  aimply  turned,  after  screw- 
ing np  the  ring,  to  a  position  at  the  end 
of  the  slide,  at  right  angles  to  the  nor- 
mal one,  by  which  both  surfaces  requir- 
ing attention  oi-e  ea^posed.         C.  W,  3. 

[The  device  described  above,  will  be 
recognised  as  essentially  a  modification 
of  the  well-known  compressor  of  Mr. 
Wenham,  and  the  following  fignrea, 
which  accompanied  the  for^^ing  de- 
scription, give  a  clear  idea  of  its  fona 


and  construction.    Fig   1,  is  a  section  of 
the  brass  plat«,  as  fitted  to  the  glass 


slide  ;  Fig.  2  is  apian  of  the  comprcssoi^ 
ium;  and  Fig.  Ssbows  the  same  with  thi 


brass  plate   turned  to  one  side  as  ex- 
plained by  the  inventor. 

Instead  of  attaching  the  thin  glass  to 


glass  slide,  howevtr,  it  is  better  to 
make  the  slide  of  brass,  with  a  bole 
through  the  centre.  Nothing  then  in- 
terferes with  the  passage  of  the  Ught,  uni 
condensers,  etc.,  con  be  used  verr  con- 
veniently. 

We  received  some  time  ago,  s  wrj 
excellent  compressorium  of  this  form, 
from  Mr.  Geo.  O.  Mitchell,  of  Dartmonth 
College,  Hanover,  N.  H.  It  was  nickvl 
plated  and  very  neatly  made.  We  be- 
lieve Mr.  Mitchell  has  made  arrange 
ments  to  supply  these  compreesoriuiiU' 
to  those  who  wish  them. — ^En.  Am.  San. 
Mic.] 

On  TacUle  Hairs.* 

BY   LESTXB    CDBTIB,    A.B.,    ILD. 

ProfaBwiT  ol  Histolcwy  In  the  Chieatfo  HedM 
CoUese. 

HTTjF  making  some  prqtarstiom 
to  illustrate  the  structure  of  tbe 
skin  and  hair  to  my  class  last  winter.  I 
happened  upon  a  peculiar  varied  of  hair 
in  the  snout  of  certain  animals,  whii^h, 
at  the  time,  was  new  to  me.  Al- 
though I  have  of  late  been  so  occu- 
pied with  other  things  that  I  ha,^' 
not  had  time  to  comjJete  my  inTCstigS' 
tions,  your  Secretary  has  been  kinJ 
enough  to  think  that  what  I  have  enu 

'  might  not  be  uninteresting  to  the  Socktj, 
and  I  have  therefore  concluded  to  biing 
before  you  the  result  of  my  observabons, 
notwithstanding  their  incompletenesa- 

ha  the  most  of  you  are  not  phyndaiis. 
and  so,  perhaps,  have  not  paid  sp^ 
attention  to  animal  histology,  it  maj  d(A 
be  out  of  place  to  call  your  attention  to 
one  or  two  points  in  regard  to  the  gronlt 

:  of  the  hair. 

The  common  hair  grows  from  a  <x^- 
col  elevEition,  Bituated  at  the  botlom(J 
a  tiibular  depreasioa  of  the  lower  hy' 


JOUKNAL  OF  MICKOSCOPY. 


167 


of  the  skin.  Thin  conical  elevation  ie 
called  a  liair  papilla  ;  the  depreasioii  is 
called  a  hair  follicle ;  the  portion  of  the 
hair  contained  vithinthe  follicle  ia  called 
the  root  The  lower  portion  of  the  root 
is  composed  of  a  mass  of  rounded  cells. 


Branches  from  the  bloodTesaels  also  pass 
up  into  the  papUla.  The  hair  grows  by 
the  mnltiphcation  of  the  soft  cells  bdi^ 
rounding  the  papilla.  By  the  pecnliar 
arrangement  of  bloodressels  these  cells 
are  snppUed  with  natrition  on  both  ^des. 


litiiirm^Ma^TEgg 

FEg.  L 


Below,  these  cells  are  soft  and  polpy ; 
farther  along,  towards  the  month  of  the 
follicle,  the;  become  drier  and  more 
elongated,  and  finally  form  tbe  shaft  of 
the  hair. 

The  lower  end  of  the  hair  follicle  is 
siUToimded  b;  a  network  of  bloodveBsels. 


from  the  vessels  within  the  papilla,  and 
also  from  those  surrounding  the  follicle. 
The  cells  continually  forming  at  tbe 
bottom  of  the  follicle  pueh  ihe  old  cells 
farther  and  further  away.  The  old 
cells  as  they  recede  from  tiieir  original 
bed   become    drier  and   more   spindle 
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ehaped,  and  finnllf  form  the  ihaft  of  the 

Lying  between  the  hair  and  the  folU- 
ole  is  a  celltil&r  lajer  which  pasaeB  down 
from  the  outer  layer  of  the  skin  and  joins 
the  mass  of  cells  at  the  bottom  of  the 
follicle.  This  inner  layer  is  called  the 
root  aheath.  The  root  of  the  hair,  then, 
has  two  stractnres  sorroanding  it  derived 
from  the  two  layers  of  the  skin  ;  the  fol- 
licle, or  follicular  aheath,  from  the  lower 
layer  of  the  skin,  and  the  root  slieath 
from  the  outer  layer  of  the  skin. 

Iq  the  upper  portion  of  the  follicle 
open  the  dncts  of  one  or  two  oil  glanda 
for  the  lubrication  of  the  hair.  There 
may  also  be  sometimes  found  one  or  two 
small  bundles  of  moscnlar  fibres  attached 
to  the  side  of  the  follicle,  the  contraction 
of  which  would  tend  to  raise  the  hair,  or 
make  it  "  stand  on  end." 

Many  of  the  hair  follicles  in  some  sec- 
tions of  a  mouse's  snont  which  I  was  ex* 
amining  differed  markedly  from  this. 

One  of  tile  most  noticeable  things 
about  them  wae  their  size.  An  ordinary 
hair  follicle  is  but  little  larger  than  the 
hair  it  surronnda  ;  but  in  some  of  these 
the  follicle  is  so  large  that  the  hair,  in 
comparisoQ,  looks  almost  like  a  broom 
handle  stickiug  out  of  a  barrel 

These  foUicles  are  Burrounded  by  alayer 
of  muscular  fibres  of  tiie  striated  variety, 
such  as  in  the  human  body  are  always 
subject  to  the  control  of  the  wilL  The 
fibres  are  attached  to  the  aide  of  the 
follicle  by  a  sort  of  tendon ;  they  wind 
around  it,  forming  a  layer  of  the  depth 
of  one  or  two  fibres,  snd  then  pass  off  to 
one  side  to  mingle  with  the  other  mus- 
cular fibres  which  pass  in  every  direction 
through  the  substance  of  the  lip.  They 
we  supplied  wiUi  a  great  number  of 
capillary  bloodvessels  of  unusually  large 


In  mnny  of  the  foDiclea,  if  not  is  all, 
one  or  two  bundles  of  striated  mnBcnlm 
fibres  start  from  the  above-mentioned 
muscular  ring  and  pass  upTards  at  ui 
acute  angle  to  become  lost  in  the  lorer 
layer  of  the  true  skin. 

These  follicles  seem,  tiierefore,  to  haie 
a  mnscular  apparatus  capable  of  graspisg 
them  firmly,  and  of  directing  the  hairs 
contained  in  them  accurately  in  anj  di- 
rection. This  mOacuIar  apparatus,  if  <n 
may  judge  from  other  like  muscles,  ia 
under  the  control  of  the  wilL 


Flc.  1. 

Within  the  mnscalar  sheath,  the  follicle 
is  peculiar.  I  have  already  referred  to 
its  unnsual  size,  much  greater  than  is 
accounted  for  by  the  size  cJ  ttie  bail  it 
encloses.    It  has  also  a  singalsr  Wging 
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■boat  ooe-tliiTd  of  the  way  from  ttie  top. 
This  bulging  corTefiponds  to  on  eoUrge- 
ment  on  the  outside  of  the  root  sheath. 
Within  the  foUioIe,  between  it  and  the 
root  sheath,  is  a  close  network  of  fine 


considerable   ptoportioa   of   the  blood 
enters  this  network  at  ihe  lower  end  of 
the    follicle.      Some,    however,    enters 
throDgh  the  sides  of  the  follicle. 
Within  the  root  sheath  the  hair  grows 


^iHariaa,  whicb«Dironndtfaflrootsheath[&x)m  amass  of  cells BurroandingapapiDa, 
which  is  quite  large,  but  is  in  all  other 
respects  like  that  of  an  ordinary  hair. 


and  pass  upwards  and  over  the  enlarge- 
ment just  mentioned.  Above  the  enlarge- 
ment the  small  capillaries  empty  into  a 
plexus  of  larger  vessels.  Between  this 
plexus  and  the  enlargement  is  what  at 
Grst  sight  appears  to  be  a  large  vascular 
channel  vrith  no  very  well  defined  walls. 
Subsequent  investigation,  however,  has 
convinced  me  that  this  apparent  channel 
orsinnsis  really  composed  of  a  collection 
of  Teasels  lying  close  together,  with 
litUe  intervening  tissue  ;  reminding  one 
of  erectile  tissne.  From  this  place  the 
blood  passes  by  trunks  of  considerable 
size  to  the  upper  part  of  the  follicle, 
where  it  empties  into  a  ring-like  vessel 
which  surrounds  the  mouth  of  the  follicle, 
whence  it  ia  conveyed  awa^  by  veins. 
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The  ordinary  liair  has  no  Bach  Tascuhir 
arrangemeDt ;  its  supply  of  blood  is  de- 
riTod  from  the  bloodTessels  of  the  papilla 
and  the  plexus  outside  the  folliole. 


The  enlai^ement  before  mentioned  is, 
however,  the  most  peculiar  of  all  the 
structures  about  this  singular  hair.  It 
is  atuated  within  the  follicular  sheath 
and  ontside  the  root  sheath,  around 
which  it  forma  a  ring-like  swelling.  It  ia 
divided  iato  two  portions.  An  outer 
one  which,  when  the  hair  is  spht  length- 
wise, has  a  nearly  circnlar  outline  and  ia 
attached  to  the  inner  by  a  narrow  pedi 
de.  It  contains  many  oval  nuclei.  The 
innST  portion  is  narrower  from  aide  to 
aide,  and  longer  in  the  direction  of  the 
hair.  It  sarronndB  the  root  sheath  like 
a  band.  The  outer  enlargement  haa 
resting  upon  its  upper  part  the  erectile 
arrangement  of  bloodvessels,  and  is  also 
completely  auironnded  by  a  rich  plexus 
of  bloodvrasels. 

The  whole  compound  enlargement 
seema  to  be  diatinct  from  the  root  sheath, 
although  closely  connected  with  it. 
Penetrating  the  follicular  ebeath  are 
seen  here  and  there  fibres  which  form  a 
plexus  between  the  root  sheath  and  the 
follicular  sheath,  and  appear  to  t«rminate 
in  the  enlargement.  These  fibres  s 
to  me  to  be  nerves,  although  I  have  not 
yet  traced  a  connection  between  them 
and  an  undoubted  nerve  fibre.    I  con- 


sider the  enlargement  also  to  be  of  i 
■ooB  nature,  and  to  correspond  with 
the  terminal  orgtns  found  on  the  ei- 
tremities  of  the  nerves  in  so  many  locali- 
ties. The  investigation  of  the  subject, 
however,  ia  attended  with  many  difE- 
cnlties,  and  I  am  not  at  present  prepared 
to  give  a  positive  opinion. 

Perhaps  I  should  say  a  word  as  to  the 
function  of  these  hairs.  It  ia  well  known 
that  a  large  number  of  unifnulH  are  able 
to  run  with  full  apeed  through  daik 
pasaagea  without  coming  in  contact  irilb 
any  obstacle.  Mice  and  rata  will  ran 
with  the  greateat  apeed  and  certaintr 
between  the  partitions  of  a  house  vh.at 
no  ray  of  light  ever  comes  ;  and  cats  will 
chase  them  with  equal  certainty  thTon^h 
the  intricacies  of  a  dark  cellar  full  of 
lumber.  Bats  will  fiit  through  a  dut 
room  and  never  meet  with  an  accident 
Many  other  nocturnal  !^niiF>ffl"  can  du 
the  aame  thing.  This  seemingly  lujs 
terioua  power  may  be  perfectly  explained 
if  these  hairs,  which  all  such  anims^ 
have  in  great  numbers  in  many  paits  of 
thair  bodies,  are  Aimished  at  their  roots 
with  an  acutely  seitsitive  nervoua  vpfi- 
ratos. 

As  I  said  in  the  b^innin^  while  I  wu 
making  these  observations  I  was  not 
aware  that  anything  had  been  written 
upon  the  subject,  and  I  still  do  not  know 
that  any  thing  recent  has  been  printed 
in  EngUsh.  I  find,  however,  sevenl 
voluminous  papers  in  Qerman. 

Lydig  published  an  article  in  MvHer'f 
^rcA(uinl869,  on  "  The  External  CoTer- 
ing  of  Camivors,"  in  which  he  describes 
eererol  varieties  of  these  hair% 

Odenius  has  also  written  an  aitid^ 
which  appeared  in  the  second  volnme  of 
Schidlie'a  Archiv,  translated  from  eouk 
Swedish  journal  It  was  entitled  "A 
Consideration  of  what  is  known  Concera- 
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ing  the  Anatomical  Forms  of   Tactile 

Hairs." 

The  most  yolaminous  writer  on  the 
subject^  as  well  as  the  most  recent,  how- 
ever, is  Dr.  Jos.  Schobl,  of  Prague,  who 
has  published  several  articles.  His  first, 
entitled  "The  Wing  Membrane  of  the 
Bat,  Especially  the  Endings  of  its 
Nerves,"  appeared  in  voL  7  of  Max 
Schtdtze*8  ArchiVy  in  which  he  gives  his 
idea  of  the  termination  of  nerves  in  these 
hairs.  In  a  later  part  of  this  same 
volume  he  published  a  second  article  on 
"The  External  Ear  of  the  Mouse  as 
a  Tactile  Organ,"  in  which  he  investigates 
its  tactile  hairs.  In  volume  8  of  the 
same  journal  he  published  a  third  article 
on  '*  The  Tactile  Hairs  in  the  External 
£ar  of  the  Hedge-Hog."  In  volume  9  of 
the  same  journal  he  published  a  fourth 
article,  expanding  and  elaborating  more 
folly  his  previous  ideas. 

Id  all  these  papers  Schobl's  drawings 
differ  in  many  points  from  my  specimens, 
and  I  probably  should  not  have  ventured 
to  present  the  subject  before  you,  at  least 
in  its  present  somewhat  crude  state, 
were  it  not  that  Dr.  Beale,  of  London, 
an  authority  whom  few  of  us  would  feel 
like  disputing,  disagrees  entirely  with 
the  accuracy  of  his  conclusions. 

785  Wabash  Avenue,  Chieago,  March,  1879. 


Description  of  the  Figures. 

FiouBB  1.  From  mouse's  nose.  Loufcitudinal 
Bfx^tlon  showing  tho  whole  follicle,  magnified  50 
diameters. 

a,  Hair. 

5,  Hair  follicle. 

r.  Muscular  ring  around  the  follicle. 

0 ',  Portion  of  muscular  ring  passing  off  hori- 
zontally. 

c"',  tf".  Branches  from  the  muscular  ring  pass- 
ing up  to  the  lower  layer  of  the  skin. 

d.  Blood  vessels  of  muscular  ring. 

6,  Capillaries  entering  the  papilla  at  tho  base 
of  the  follicle. 


/,  Capillary  network  within  the  foUiole  be* 
tween  it  and  the  root-sheath. 
g.  Location  of  supposed  ring  sinus. 
h.  Outer  enlargement. 

FiGUBB  2.  From  mouse's  nose.  Showing 
lower  portion  of  follicle.  Section  slightly 
oblique. 

a,  Hair  enclosed  within  the  f  ollida 

b,  Lower  portion  of  the  follicle. 

b'y  6",  Two  layers  of  the  root-sheath. 

b"\  b'"\  The  folUcle  surrounding  the  hair  bulb. 

c,  Section  of  the  muscular  ring. 

e,  Capillary  entering  the  papilla  of  the  hair. 

t'.  Capillary  within  the  papilla. 

e",  Bi-anch  passing  from  capillary  of  i>apllla 
to  join  capillary  network  within  the  follicl& 

/,  Capillary  network  within  the  follicle.  The 
separate  vessels  can  not  be  seen  with  this  power. 

/, /',  Two  layers  of  this  plexus;  one  next  the 
follicle,  one  next  the  root-sheath. 

k,  Papilla  of  the  hair. 

I,  Layer  of  cells  surrounding  the  papilla  from 
which  the  hair  grows.    Su  Note, 

FiouBE  3.  Longitudinal  section  showing  the 
upper  portion  of  the  inside  of  the  follicle,  ex- 
tending down  post  the  location  of  the  enlaigi^ 
ment ;  the  hair  has  been  removed  in  making  the 
section.  The  three  round  bodies  near  the  top 
of  tho  figure  are  sections  of  the  ducts  of  se- 
baceous glands.  To  the  left  is  shown  the  man- 
ner in  which  the  blood  passes  from  the  vessels 
within  the  follicle  into  the  veins.  No  indication 
of  a  ring  sinus  can  be  detected.  To  the  right  are 
seen  two  ordinary  hairs.  Specimen  was  taken 
from  a  kitten.  See  Note. 

FiouRB  4.  CroBS  section  somewhat  higher  up 
than  the  last  The  section  is  slightly  oblique. 
From  a  kitten. 

In  the  centre  is  seen  the  hair  enclosing  the  tip 
of  the  papilla  with  its  vessels.  The  section  is 
made  above  what  appears  to  be  the  tip  of  the 
papilla,  and  shows  that  the  papilla  extends  up- 
wards for  some  distance  as  a  slender  conical 
point,  which  is  enclosed  within  the  fuDy  formed 
hair. 

At  the  upper  right  hand  portion  of  the  figure 
is  seen  a  bloodvessel  which  penetrates  the  fol- 
licle, and  breaks  up  into  a  network  of  capillaries 
within.  Below  the  vessel  is  a  nerve  trunk  en- 
closing two  or  throe  smaU  vessels.  Tho  nerve 
also  penetrates  the  follicle  and  bredcs  up  into  a 
network.   See  Note. 

Figure  5.  Cross  section  about  midway  of  the 
papilla.  From  a  kitten.  Within  is  shown  the 
abundant  network  of  vessels  supplying  the  pa- 
pilla.   Next,  the  papilla  is  seen,  the  bulb  of  the 
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balr  oompoaed  of  rounded  oeUs,  and  not  yet 
separated  into  the  different  BtnictureB  which 
spring  from  it;  without  is  the  follicular  sheath 
which  is  here  composed  of  cells.  SeitNoU, 

[NoTS.--Fig«.  9»  3«  4i  5  are  magnified  oAw/  diree  timet  as 
highly  u  Fig.  i,  but  a  carefully  prepared  scale  of  the  ampli* 
fioitioa  which  accompanied  them  has  beea  destroyed  by  the 
engraver,  and  can  nut  now  be  reproduced. — ^L.  C] 


•  •  • 


A  Micrometric  Unit. 

T^HE  Bojal  Microscopical  Society  has 
'^  taken  up  this  subject  and  dis- 
cnssed  it  thoroughly,  arriving  at  the  same 
conclusion  as  that  reached  by  American 
microBcopists.  The  resolution  adopted 
by  the  Society  is  as  follows : 

*'Tfaat  in  the  opinion  of  this  Society, 
the  1-100  oi  a  millimetre  is  too  large  a  unit 
for  micrometric  measurements,  and  that 
it  is  not  expedient  at  present  to  pre- 
scribe by  any  formal  resolution  the  adop- 
tion of  a  fixed  standard  for  micrometry." 

In  the  discussions  which  have  taken 
place  both  in  this  country  and  before  the 
European  societies,  there  seems  to  be  a 
confusion  of  ideas,  or  at  least  of  terms, 
in  regard  to  this  matter,  the  words 
"  standard,"  **  system,"  and  "  unit,"  being 
used  apparently  as  if  they  were  inter- 
changeable, which  they  certainly  are  not 
On  the  part  of  the  distinguished  mem- 
bers of  the  various  societies  this  no 
doubt  arises  from  pure  inadvertence,  but 
for  the  benefit  of  some  of  our  younger 
readers,  a  few  words  of  explanation  may 
not  be  out  of  placa 

When  men  start  out  to  establish  a 
standard  measure,  the  first  thing  to  be 
done,  is  to  decide  upon  the  system  ac- 
cording to  which  the  standard  shall  be 
constructed.  In  old  times  the  length  of 
the  foot  of  the  King,  or  chief  ruler,  was 
adopted  as  a  standard;  more  recently,  in 
England,  the  length  of  "three  barley 
corns,  well  grown  and  from  the  middle 
of  the  ear,"  was  the  standard  from  which 
measures  of  length  were  worked  out 
Such  rode  systems  have,  of  course,  leng 


been  abandoned,  and  at  present  there  an 
two  systems  according  to  which  stand* 
ard  measures  are  constructed  and  di- 
vided. The  English  system  has  adopted 
the  length  of  a  pendulum,  vibrating 
seconds  in  a  certain  latitude,  and  unda 
certain  conditions,  as  the  theoretical 
basisof  measures  of  length,  though  prac- 
tically the  standard  is  the  distance,  at  the 
temperature  of  62^  Fahrenheit,  between 
two  marks  on  a  certain  bar  which  is  kept 
in  the  office  of  the  Exchequer  at  West- 
minster. This  latter  distance  is  called  a 
ycard,  and  is  divided  into  feet,  indies  and 
linea  The  line  is  the  twelfth  part  of 
the  inch,  but  very  frequently  the  inch  is 
divided  into  eighths  or  tenths,  and  even 
the  foot,  instead  of  being  divided  into 
inches,  is,  especially  by  engineers,  divided 
into  tenths. 

The  method  of  finding  the  standanl 
and  of  dividing  it,  is  called  the  *^  system." 
The  one  we  have  just  described  is 
known  as  the  English  system. 

The  French,  <x  metrio  system,  dete^ 
mines  (theoretically)  the  length  of  the 
standard  by  declaring  it  to  be  the  one 
ten-millionth  part  of  the  distance  from 
the  equator  to  the  pdle^  PtacticaDr. 
however,  the  standard  is  the  distance  be- 
tween the  ends  of  a  certain  bar,  and  this 
bar  is  divided  decimally — ^that  is  into 
tenths,  hundredths,  thousandths,  etc. 
Here  again  the  method  of  finding  the 
standard  and  of  dividing  it,  forms  the 
"system,"  and  the  one  just  described  l^ 
known  as  the  French  or  metric  system. 

The  "  standards  "  are  the  actual  bars, 
and  the  distances  marked  on  them 
which  have  been  declared  absolatelj  to 
be  certain  measures.  To  these  standards, 
and  to  them  alone,  all  measures  mast  b 
ultimately  referred.  Hie  United  States 
standards  are  copies  of  the  French  and 
English  standards.    There  is  a  popular 
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error  to  the  effect  that  the  United  States 
foot  differs  from  the  English  foot,  but 
this  is  not  the  case.    They  are  identical 

The  idea  of  introducing  another  stand- 
ard, as  recently  proposed,  is  simply  ab- 
surd, and  has  been  so  pronounced  by  all 
who  have  given  the  matter  careful 
thought.  Nothing  could  tend  so  power- 
fully to  create  confusion  as  the  introduc- 
tion of  new  standards.  Moreover,  such 
standards,  if  they  retained  the  present 
nomenclature,  as  is  suggested,  ^would 
carry  a  he  on  their  labels — ^professing  to 
be  absolutely  accurate  parts  of  a  metre 
when  they  were  not  There  is  no  way 
to  get  out  of  the  difficulty  attending  in- 
accurate copying  of  the  legal  standard, 
except  carefid  comparison  and  noting  of 
erroi*s.  As  this  is  a  difficult  and  expen- 
sive process  for  individuals,  it  might  be 
well  for  some  prominent  society  to  under- 
take the  examination  and  verification  of 
micrometers,  just  as  theiinometers  and 
other  meteorological  instiiiments  are 
now  examined  and  their  errors  noted  at 
Kew.  But,  of  com'se,  here  again  would 
come  up  tbe  question.  Who  shall  verify 
the  standard  of  the  Society?  The  best 
way  out  of  this  difficulty  we  shall  not 
now  consider. 

Tbe  ''  unit "  is  simply  that  fraction  or 
inidtiple  of  the  standard  which  is  gener- 
all}^  used  to  express  distances.  In  travel- 
ling, the  unit  is  generally  a  mile;  cloth- 
iers use  the  yard,  carpenters  the  foot 
At  least  this  is  the  case  where  the  Eng- 
hsh  system  and  standard  are  used.  For 
smaller  measurements  the  inch  and  its 
divisions,  as  tenths,  lines,  hundredths, 
thousandths,  etc.,  come  into  play.  Micro- 
scopists  who  use  the  English  system 
generally  adopt  the  inch  as  the  unit  and 
indicate  smaller  parts  by  decimals. 
Those  who  use  the  French  or  metric 
Hvstem,  in  which  the  metre  is  the  unit 


for  large  objects,  adopt  the  millimetre  or 
the  thousandth  of  a  meter  us  a  unit 
In  any  case,  however,  the  unit  is  a  mai>- 
ter  of  minor  importance.  Unle&s  the 
unit  is  exceedingly  sinaJl  we  cannot  hope 
to  escape  fractions,  and  after  ull  there  is 
very  little  choice  between  3785  imits  and 
'3785  parts  of  a  unit,  although  the  one 
number  is  ten  thousand  times  less  than 
the  other.  So  far  as  all  processes  of  com- 
parison and  all  questions  of  memory  are 
concerned,  they  stand  on  the  same  level, 
and,  if  the  introduction  of  the  smaller 
unit  necessitates  the  use  of  new  metro- 
logical  nomenclature,  it  is  certainly  to  be 
avoided. 

By  keeping  in  mind  the  distinction 
between  ''  systems,"  ''  standards,"  and 
"  units,"  our  readers  will  find  the  sub- 
ject greatly  simplified. 

Amateur  Lens  Grinding. 

OOME  articles  on  this  subject  which  ap- 
peared in  the  Young  Scientist  seem 
to  have  greatly  interested  the  readers  of 
that  journal,  so  much  so,  that  the  editor 
feels  warranted  in  giving  them  more. 
He  has  therefore  decided  to  republish 
Mr.  Wenham's  well-known  articles  giv- 
ing full  directions  for  making  achromatic 
objectives  of  really  good  working  quali- 
ties. Who  knows  but  what  the  impetus 
thus  given  to  these  young  amateurs  may 
lead  some  of  them  to  become  a  second 
Spencer  or  Tolles  ?  As  the  subscription  to 
the  Young  Scientist  is  only  fifty  cents  a 
year,  these  papers  will  be  placed  within 
the  reach  of  every  one  that  is  interested 
in  the  subject 

Volume  I.  Out  of  Print. 

\T^E  regret  to  be  obliged  to  announce 

that  Volume  One  of  the  American 

Journal  of  Microscopy  is  out  of  prints 

and  can  no  longer  be  furnished  to  clubs. 


174 


THE  AMERICAN 


AKD 


POPULAR    SCIENCE. 


THE  AMERICAN  I     Th0  Aim  and  Scope  of  this  JournaL 

Journal     of     Microscopy,  ll^aiiother  column  ^wffl  be  found  a let- 

ter  upon  this  sabject  from  a  gentle- 
man whose  name  is  familiar  to  \he  read- 
ers of  this  journal  In  that  letter  he 
states  very  forcibly  the  difficulties  which 
so  frequently  prevent  students  from  pro- 
curing the  memoirs  and  papers  which 
they  require,  and  so  far  as  the  difficulties 
themselves  are  concerned,  the  matter 
could  not  have  been  presented  more 
clearly  or  forcibly.   As  regards  a  remedy. 
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The  Joumal  m  aa  AdTertiiiag  Ibdivm. 

An  advertiser  whose  letter  can  be  examined  at 
our  olHce  writes  us  as  follows:  "I  have  received 
several  letters  of  inaulry.  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
other  journals  also,  every  letter  of  inquiry  refers 
to  the  Amebican  Joubnal  of  Micboscopy.  This 
oertainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


To  Oar  Subscribers. 

T1XTENSIVE  changes  in  our  bnsinefls 
as  well  as  removal  to  larger  and 
more  commodious  quarters,  temporarily 
interrupted  the  if^sue  of  the  Journal. 
We  have,  therefore,  concluded  to  issue 
the  remaining  numbers  of  the  year  in 
two  parts  of  which  the  present  is  one. 
The  other  will  be  issued  very  soon. 

The  Journal  for  1880  will  be  issued 
regularly  during  the  year  and  will  be 
greatly  improved  in  many  respects.  Our 
arrangements  are  such  that  we  hope  to 
give  our  readers  a  better  journal  than 
ever  before. 


hand  when  publishers  will  be  found  ^• 
ing  to  undertake  the  issue  of  papers  of 
which  only  one  or  two  hundred  copies 
can  be  sold.  The  expense  of  printing 
one  hundred  copies  of  a  paper,  is  ven 
nearly  as  great  as  that  of  two  hundred 
and  fifty,  and  where  the  illustrations  are 
numerous  and  elaborate,  the  ooet  is  al- 
most prohibitory,  if  only  the  smallei 
number  can  be  disposed  ol  Eren 
where  typesetting  and  press  work  alone 
are  concerned,  the  cost  of  each  individual 
copy  of  a  small  edition,  is  so  great,  that 
mosfc  persons  consider  it  exorbitant  We 
have  now  before  us  two  books,  ose  of 
which  is  sold  at  fifteen  cents,  and  the 
other  at  seventy- five,  and  they  both  con* 
tain  about  the  same  amount  of  re&dbg 
matter.  The  cheap  book  has  yielded  a 
large  profit;  the  other  has  barely  paid  ex- 
penses. Some  nught  say,  that  if  the 
high  priced  book  had  been  offered  for 
fifteen  cents,  the  publisher  would  haxe 
sold  so  many  more  that  he  would  haxe 
made  a  profit.  But  this  is  not  so.  Tbe 
market  for  the  fifteen  cent  book  is  rm- 
limited,  while  of  those  who  are  interested 
in  the  seventy-five  cent  book,  the  nam- 
ber  is  very  small  We  know  a  distin- 
guished naturalist,  who  has  had  i£ 
his  portfolio  for  some  years,  a  work  o^ 
great  value,  for  which  he  cannot  find  a 


JOUKNAL  OF  MICROSCOPY. 


publifiber,  simply  because,  the  expense  of 
the  illustrations  is  more  than  would 
probably  be  realised  from  the  sale  of  the 
book.  To  meet  this  very  difficulty,  was 
one  of  the  objects  of  the  Smithsonian 
Institute,  and  they  have  done  a  good 
work  in  this  direction.  But,  even  with 
their  large  income,  and  extended  con- 
nections they  have  covered  but  a  very 
small  portion  of  the  ground.  What 
chance  then  would  there  be  for  a  private 
publisher  ? 

So  far  as  this  journal  is  concerned,  we 
have  always  aided  such  enterprises  to 
the  utmost  extent  of  our  power,  by  giving 
as  wide  notice  as  possible  of  the  issue  or 
proposed  issue  of  any  papers  relating  to 
matters  which  would  interest  our  read- 


ers. 


The  alleged  expense  of  scientific  jour- 
nals, and  the  reason  lor  that  great  ex- 
pense must  be  obvious  to  every  student 
We  have  long  been  aware  of  it;  we  felt 
it  forcibly,  when  this  journal  was  first 
started,  and  with  that  in  view,  we  made 
the  price  as  low  as  fifty  cents  per  year. 
At  theurgentsolidtationof  many  readers, 
the  price  was  raised  to  one  dollar,  and 
we  have  been  constantly  urged  to  com- 
mit the  veiy  blunder  against  which  Mr. 
Liapham  so  strongly  protests,  that  is,  to 
raise  the  price  and  cover  a  wider  field. 
This  we  have  steadily  refused  to  do,  and 
we  have  never  regretted  it. 

The  secret  of  the  large  circulation  of 
the  Ahericax  Joubnal  of  Microscopy  Hes 
in  the  fact  that  the  price  was  low  ;  that 
w^e  gave  more  for  the  money  than  any 
other  purely  scientific  journal  ever  pub- 
lished in  this  country,  and  th/it  enormous 
editions  were  distributed,  a  copy  having 
been  sent  to  every  one  that  could  by  any 
poBsibiUtybe  interested  in  the  subject, 
and  we  have  been  assured  by  those  whose 
knowledge  and  experience  entitle  them 
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to  confidence,  that  the  American  Joubmal 
OF  MicBOscoPT  has  done  more  to  foster 
the  use  of  the  microscope  in  this  country 
than  any  other  agent. 

A  practical  remedy  for  the  difficulties 
so  clearly  stated  by  Mr.  Lapham,  will  lie 
in  the  multipHcation  of  special  jouinals, 
which  will  be  published  at  low  prices, 
and  will  confine  themselves  strictly  to 
the  subjects  to  which  they  profess  to  be 
devoted.  We  want  a  journal  of  Botany, 
a  journal  of  Zoology,  of  Mineralogy,  of 
Cryptogamic  plants,  (including  the  mi- 
croscopic vegetable  organisms  found  in 
water,)  etc. 

These  journals  should  be  small,  low- 
priced,  carefully  edited,  and  confined 
wholly  to  the  subjects  named.  Then,  as 
the  microscope  is  employed  in  the  inves- 
tigation and  study  of  all  these  different 
subjects,  a  low  priced  journal  devoted  to 
a  description  of  all  new  improvements  in 
that  instrument,  and  to  the  best  methods 
of  using  it,  will  be  acceptable  to  a  large 
class  of  readers. 

For  the  future  we  propose  to  confine 
ourselves  more  strictly  then  ever  to  the 
plan  originally  laid  down.  There  are,  of 
course,  some  subjects  which  are  of  such 
general  interest  to  all  microscopic  observ- 
ers, that  they  may  fioirly  be  entitled  to 
exception,  and  there  are  other  papers 
which  force  themselves  upon  us,  because 
while  ostensibly  devoted  to  some  sub- 
ject of  histology,  or  natural  history,  they 
embody  methods  of  working  which  are 
important  to  all  microscopists.  Witness 
for  example,  the  researches  of  Messrs. 
Dallinger  and  Drysdale.  We  know  that 
their  papers  have  been  eagerly  studied 
on  account  of  the  methods  of  working 
therein  described,  by  persons  who  took 
merely  a  general  interest  in  the  main 
object  of  research.  Other  articles  give 
descriptions  of  objects  which  are  of  gen- 
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eral  interest  to  young  microscopists,  and 
80  famish  fields  of  work  for  those  who 
have  microscopes,  but  do  not  know  what 
to  do  with  them,  and  this  class  is  much 
larger  than  many  would  suppose.  The 
tastes  and  requirements  of  all  these 
should  be  met  as  far  as  is  consistent  with 
the  general  object  of  the  journal 

In  the  hope  that  our  course  will  find 
favor  with  the  microscopists  of  this 
country,  we  propose  to  continue  the 
American  Journal  of  Microscopt  with 
increased  energy,  and  our  arrangements 
are  now  such,  that  it  will  be  more  com- 
plete, and  better  than  ever.  We  beg  our 
readers  to  remember,  however,  that  it  is 
not  a  journal  of  Histology,  of  Zoology, 
of  Botany,  or  even  of  microscopic  organ- 
isms, but   a    JoTTRNAIi  OF    MlCBOSCOFY, — ^a 

subject  which  in  its  applications  is  essen- 
tial to  all  these. 


Preparation  of  Microscopic  Aquatic 

Animals. 

An  anonymons  writer  in  the  Berlin 
•Zeitschrift  fur  Mikroskopie '*  gives  an 
account  of  a  process  which  he  has  made 
use  of  for  preparing  slidas  of  Infnsoria, 
Bhizopods,  Daphnia,  Cyclops,  Algse,  &c. 
The  only  successful  attempt  in  modern  times 
to  supply  the  want  of  snch  a  process  is  that  of 
Pnncker,  of  Bemau,tbut  this,  for  trade  rea- 
sons, is  kept  secret.  The  author's  process, 
which  he  thinks  may  be  identic^  with 
Duncker's,  is  as  follows  : — 

By  means  of  a  pipette,  some  drops  of  the 
liquid,  containing  the  organisms  to  be 
mounted,  are  introduced  into  a  lac  cell  not 
quite  hard,  and  covered  with  the  covering 
glass.  Then  some  drops  of  rectified  pyro- 
Bgneous  acid  (acetum  pyrolignosum  recti- 
ficatum)  are  placed  at  the  edge  of  the  cover- 
ing glass  so  as  to  be  drawn  into  the  cell. 
This  liquid  immediately  kills  all  the  organ- 
isms without  altering  their  form.  It  only 
remains  to  cement  the  cover  down  in  the 
usual  way.     WHien   the  pyroligneous  acid 

♦'Zeitschrift  fur  Mikroskople/  voL  1.  (1878) p. 

273. 

t  Journal  Royal  Klcrosoopical  Society,  vol.  i.  p. 
Wi. 


has  become  turbid,  it  must  be  filtered  More 
bein^  used. 

With  this  method  may  be  combined  the 
staining  of  the  objects  by  anilin  colors. 
Dissolve  one  part  (in  weight)  of  a  solution 
of  anilin  color  (the  best  are  anilin  bine  or 
diamond  fuchsin)  in  200  parts  of  distilled 
water  ;  after  filtering,  add  800  parts  of  pTro- 
ligneons  acid.  Then  with  this  liquid  pro- 
ceed as  with  the  pure  acicL  Alter  some 
hours,  the  objects  take  a  very  uniform  color; 
they  are  tlien  mounted  as  above,  after  ad- 
ding a  little  more  pure  acid.  If  the  color 
is  too  dark,  it  can  be  made  lighter  vitli 
acid.  The  author  thinks  that  his  process  is 
capable  of  improvement,  although  he  Las 
already  obtained  excellent  results  from  it. 
and  he  lays  stress  upon  the  facility  with 
which  it  can  be  used  in  travelling.-— Jovr. 
Royal  Mic.  Soc 


Dry  Preparations  of  Diatoms,  Ac. 

Although  there  are  many  processes  for 
making  balsam  preparations  of  very  thin  ob- 
jects which  are  required  to  be  pla<^  in  tie 
most  favorable  position  for  observation,  or 
in  a  i)articular  order,  yet  few  are  able  to 
accomplish  this  readily  in  the  oase  of  dry 
preparations  except  M.  Moller,  whose  pro- 
cess is  a  secret. 

The  following  is  said  by  M.  G.  Marmocl 
in  the  *  Journal  de  Micrographie  '*  to  be  a 
very  simple  method.  Heat  a  small  qnantitv 
of  oil  of  cloves,  and  expose  a  slide  to  the 
vai)or  until  there  is  deposited  on  the  shde  a 
series  of  very  small  drops.  These  droijs 
take  an  hour  or  two  to  evaporate  complet^^k, 
and  there  is  therefore  plenty  of  time  to  ar- 
mnge  the  diatoms  or  other  objects,  which 
will  remain  after  the  evaporation  solidly 
fixed  and  without  deposit — Jour.  Boyal  Mk. 
ooc. 


Preparation  of  Red  Blood-Corpuscles. 

Very  excellent  permanent  preparations  of 
the  red  blood-corpuscles  of  Amphibia  may 
be  made  by  Ranvier's  method,  as  follows:— 
Some  blood  is  allowed  to  drop  from  a  wonnd 
into  al>out  two  hundred  times  its  volume  nf 
a  saturated  picric  acid  solution.  After  a 
few  minutes ,  the  picric  acid  is  carefully 
poured  oflF,  leaving  most  of  the  corpns<'l« 
at  the  lK)ttom  of  the  dish ;  a  solution  of 
picro-carmine  is  then  poured  over  them,  and 
allowed  to  stand  a  day  or  two.  The  picro- 
carmin  is  then  poured  off,  and  the  sediment 

* '  Journal  de  Kicroffzaphle/  vol  il.  p.  £06^ 
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put  into  aoid  glycerin  (glycerin  100  parts, 
acetic  acid  1  part).  The  corpuscles  so 
treated  will  last  a  long  time,  and  may  be 
mounted  in  the  acid  glycerin  at  any  time. 
The  neuclei  of  the  corpuscles  are  stained 
bright  red,  and  the  body  light  yellow. 
Corpuscles  of  MenobrmichuSf  which  are 
about  twice  as  large  as  those  of  the  frog, 
prepared  in  this  way  nearly  a  year  ago,  ap- 
pear perfect  as  ever. 


Support  for  the  Head  in  Drawing  with 
the  Camera  Lucida. 

A  writer  in  *  Science-Gossip  '*  points  out 
the  assistance  which  the  draughtsman  will 
receive  by  keeping  the  head  steady  as  well  as 
the  hand,  and  explains  a  device  he  had  made 
use  of  for  this  purpose.  It  consists  simply 
of  two  upright  brass  rods  with  a  flat  sliding 
cross-bar  (covered  with  some  soft  substance) 
between  them,  which  can  be  screwed  tight 
at  any  height,  and  on  which  the  forehead  is 
placed  in  the  position  desired. 


•■•  • 


The  Editor  of  the  Ambbican  JouBNAii  of  Micbo- 
BcoPT  does  not  hold  himself  responsible  for 
t>pinion9  or  facts  stated  by  correspondents.  In 
tnift  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

Measuring  Aperture —A  Word  for  Mr. 
John  Hayall,  Jr.,  and  Prof.  R.  Hitch- 
cock. 

EcL  Am,  Jour.  Microscopy — ^When  I  pub- 
lished the  article  on  **  Angular  Aperture," 
or  rather  "Apertometer"  in  the  Americcm 
Quarterly  Microscopical  Journal^  No.  3,  I 
did  not  intend  to  notice  any  criticism,  either 
adverse  or  favorable,  or  get  into  any  discus- 
sion with  those  who  either  would  not,  or 
could  not,  understand  the  matter  as  I  did; 
but  I  cannot  help  correcting  a  misapprehen- 
sion, and  I  also  take  this  opportunity  to  as- 
sure Mr.  Mayall  that  I  did  seriously  attempt  to 
measure  the  aperture  of  the  1-8  Spencer,  and 
that,  moreover,  Mr.  Speneer  agreed  with  me 
that  the  aperture  was  correctly  measured  as  I 
stated  it.  Alluding  to  the  ink  spot  which 
stopped  out  the  light,  that  appeared  when 
one  looked  into  the  objective  with  front 
system  towards  the  eye,  and  which,  as 
base  of  a  triangle  whose  apex  was  the  focal 
point,  gave  but  144°  for  the  angle,  though 
the  objective  on  the  sector,  in  the  old  way 

* '  Hardwloke's  Bcience-Oossip/  No.  170  (1879)  p. 

32, 


of  measuring,  still  gave  light  outside  this 
144°,  up  to  179°,  Mr.  Mayall  says,  he  **  fails 
to  see  the  value  of  tlie  experiment. "  Well, 
all  I  have  to  say  is,  that  if  he  had  put  the 
objective  with  the  ink  dot  on  it,  on  to  the 
tube  of  the  microscope,  and  tried  to  get  an 
image,  or,  indeed,  any  light  at  all  through 
it  (if  the  ink  was  opaque  enough,)  he  would 
have  seen  the  value  of  the  experiment^ 
though  he  would  not  have  seen  anything 
through  the  microscope.  In  fact,  the  ink 
dot,  small  as  it  was,  would  absolutely  stop 
all  light  from  entering  the  objective  to 
form  an  image;  and  what  is  the  use,  or  sense, 
of  talking  of  an  angle  for  an  objective,  be- 
yond which  it  is  impossible  to  see  anything 
with  it,  when  it  is  used  on  the  tube  of  the 
microscope  ?  Mr.  MayaU  does  not  seem 
to  comprehend  that  the  objective  in  ques- 
tion, could  be  altered  from  a  dry  to  an  im- 
mersion, in  fact  was  two  objectives,  and  Prof. 
Hitchcock,  when  he  savs,  p.  285,  vol.  1, 
Am.  Quart.  Mic.  Jour.,  that  my  demonstra- 
tion on  p.  196,  *' is  liable  to  mislead,"  makes 
the  same  mistake  in  asserting  that  I  "  show 
tJiat  an  objective  of  144°  in  air  can  pass  87° 
in  balsam."  I  show  no  such  Oiing.  I  do  show 
that  an  objective  of  144°  in  air,  can,  by 
using  a  drop  of  water,  be  canvej'ted  into 
another  objective,  no  longer  144°  in  air,  but 
having  an  impossible  air  angle.  The  mis* 
take  is  obvious  in  both  Mr.  MayalFs  and 
Prof.  Hitchcock's  criticisms.  And  I  quite 
agree  with  the  former,  that  the  air  an^le 
cannot  be  measured  direct,  of  any  objective 
passing  82'^  or  over,  in  balsam. 

Mr.  Mayall  says,  sensibly  enough,  that 
''the  true  air  angle  can  only  be  actually  meas- 
ured when  the  objective  is  adjusted  so  as  to 
give  true  focus  in  air,  a  focus  sensibly  free 
from  aberration,"  and  I  may  add,  any  ob- 
jective which  lias  a  true  air  angle,  can,  in 
accordance  with  tliis  very  definition,  have 
that  true  angle  measured.  Mr.  Mayall  must 
not  mix  up  matters  by  supposing  an  im- 
mersion is  the  same  objective  as  it  was  when 
used  dry,  barring  only  the  dosing  ofthesystems^ 
for  it  is  not,  all  refraction  at  the  front  sur- 
face (with  homoBgeneous  fluid,)  being  dis- 
pensed with,  and  it  now  has  no  air  angle 
by  his  own  definition  as  above,  though  an 
equivalent  can  be  computed  if  the  im- 
mersion angle  is  less  than  82°. 

H.   L.  Smith. 


•■•  • 


Verification  of  Objectives. 

Ed.  Am.  Jour.  Microscopy — ^Do  the  higher 
power  objectives  give  us  correct  views 
of  the  objects  examined  with  them?  Much 
has  been  written  and  published  on  both 
sides  of  this  question.     The  essential  points 
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inTolved  in  its  diBcusaion  are  oertaixily 
fundamental,  and  even  yitaL 

If,  on  the  one  hand,  it  is  impossible  for 
ns  to  know  whether  the  several  objects 
viewed  are  seen  as  the^  really  are,  or  are 
mere  illusive  ''distortions,"  it  follows 
that  the  time  spent  in  these  investigations 
is  practically  thrown  away.  It  can  serve 
no  higher  purpose  than  the  gratifying  of 
curiosity ;  it  can  promote  none  of  the  ends 
of  Science,  properly  so  called.  But  if,  on 
the  other  hand,  it  is  possible  to  know  as- 
suredly concerning  these  things,  no  effort 
should  be  spared  to  put  the  attainment  of 
such  knowledge  witliin  tlie  reach  of  all. 

Is  there,  then,  any  available  means  by 
which  definite  and  reliable  conclusions  may 
be  arrived  at,  touching  the  solution  of  the 
question  proposed?    I  think  there  is. 

In  seeking  to  satisfy  my  own  mind  in 
this  matter,  I  have  proceeded  as  follows: 
Select  for  examination  a  minute  object — 
say  the  seed  of  some  plant — ^minute,  yet  of 
size  sufficient  to  enable  one  to  make  out 
with  the  utmost  certainty  its  form,  color, 
proportions,  and  most  of  the  general  details 
of  its  structure.  No  one  one  will  dispute 
the  fact  that  we  have  in  such  case  a  true 
idea  of  the  object  seen.  Very  well.  Now 
place  this  object  under  a  low  power  and 
examine  it  closely.  Does  there  appear  any 
•*  distortion  "  of  the  object?  Not  in  the  least. 
In  all  particulars,  of  form,  color,  and  pro- 
portions, its  appearance  is  identical  with 
that  presented  to  the  naked  eye.  The  only 
change  noted  is  apparent  increase  of  size. 
"Only  this  and  nothing  more."  The  re- 
port which  this  2-inch  objective  brings 
tallies  perfectly  with  what  we  already  hww 
of  the  object,  and  is,  therefore,  reliable; 
reliable  not  only  in  this  particular  instance, 
but  in  all  instances.  It  thus  becomes  an  ap- 
proved standard  of  reference. 

Now,  employing  this  same  objective,  the 
eye-piece  in  use  remaining  all  the  while  the 
same,  select  some  object  more  minute  than 
the  last,  say  a  grain  of  the  pollen  of  Oxalis 
stricta,  too  small  to  be  seen  with  the  naked 
eye,  vet  of  sufficient  magnitude  to  be  made 
clearly  distinct  with  this  low  power.  From 
the  results  of  the  previous  experiment,  we 
are  assured  that  what  we  now  see  is  the 
pollen  grain  as  it  really  is.  Study  it  thor- 
oughly until  the  mind  has  fully  grasped  its 
details  of  structure,  and  then  exchange  the 
2-inch  for  a  1-inch  objective.  Is  there  now 
any  **  distoi-tion  "  of  the  object?  Not  in  the 
slightest  particular.  Apparent  increase  in 
size  is  the  only  change  noted.  The  1-inch 
objective  in  use  is  therefore  proved  reliable^ 
and  becomes  a  standard  by  which  to  esti- 
mate the  results  of  the  next  experiment. 


Employing  this  1-incb  objective,  select 
another  object  still  more  minute  than  the 
last,  and  proceed  with  its  examination  u 
before;  and  continue  this  process  of  inyesti- 
gation  and  verification,  nntU  you  have 
brought  into  the  chain  of  evidence,  in  their 
regular  order,  your  1-2,  1-4,  1-8,  1-16,  and 
still  higher  powers  if  you  choose;  and  yon 
will  find  confirmation  succeeding  confixinfi- 
tion  at  every  step,  throughout  the  entire 
series. 

Without  some  such  process  of  verificft- 
tion  of  his  objective,  it  would  indeed  he 
absurd  for  the  microscopist  to  affirm  dog- 
matically tliat  the  delicate  markings  on  A. 
Pellucida,  or  the  features  of  any  other  test, 
are  in  fact  what  they  appear -to  be ;  ret, 
such  verification  of  his  glasses  as  I  hare 
proposed  having  been  made,  he  knovs  that 
they  do  not  play  him  false;  he  knows  anJ 
can  affirm  with  as  much  assurance  as  anj- 
thing  can  be  affirmed,  that  what  he  discovers 
by  their  aid,  exists  in  fact,  as  he  sees  it^  and 
is  not  some  illusive  '*  distortion." 

J.  T.  Bbowkell. 

Lyons.  N.  Y. 

•  •  • 

The  American  Journal  of  Microscopy.- 
What  it  Ought  to  Be  and  Do. 

Ed.  Am.  Jour.  Microscopy — ^What  I  ha^t» 
to  say  here  as  to  the  future  of  this  journal  I 
say  truly  as  an  outsider.  Not  having  tfa<' 
least  interest  in  the  journal,  financiaUj  ot 
otherwise,  I  write  merely  as  a  friend  t<> 
science,  convinced  that,  in  biolo^,  a  radical 
reform  is  extremely  necessary,  u  investiga- 
tors are  to  profit  as  much  as  may  be  bj  tlie 
labors  of  others. 

My  subject  naturally  falls  into  two  sec- 
tions. 

(1.)  Objections  to  the  present  methods  cfpvh- 
licfUion  employed  by  scientific  investigators. 

As  every  one  knows,  the  amount  of  origi- 
nal investigation  that  is  published  in  fepn- 
rate  form,  is  extremely  small  as  compared 
with  that  which  is  bound  up  with  other 
matter  in  the  shape  of  periodical  literature 
or  society-transactions.  If  I  desire  to  read 
AiiL  the  orig^al  articles  bearing  upon  a  cer- 
tain subject,  such  as  the  Fresh-water  Rhizo- 
poda,  the  number  of  different  journals  and 
transactions  of  societies  that  I  must  have  at 
hand  is  quite  appalling,  to  say  nothing  of 
the  large  works  of  such  men  as  Ebrenlwrg. 
Peiiy,  and  Dujardin.  This,  however,  would 
l)e  no  objection  if  only  each  number  of  » 
periodical  or  society-report  contained  noth- 
ing but  articles  upon  one  subject  While  in 
Germany  last  y ear^  I  read  nearlv  all  of  th«* 
papers  on  Fresh-water  Rhizopo^  in  eiiv 
tence.  I  chose  this  subject  luigely  on  a^M^unt 
of  the  ibct  that  its  <*  literature  "is  far  less 


JOURNAL  OP  MICROSCOPY. 


179 


▼olnminouB  than  is  that  of  ahnost  any  other 
biological  field. 

And  yet  a  liat  of  all  the  separate  papers 
would  oe  apt  to  astonish  by  its  length  one 
who  has  never  done  this  sort  of  reading.  In 
this  list  I  find  only  one  memoir  that  is  pro- 
curable by  itself  alone.  This  is  the  cele- 
brated paper  by  Herting  and  Lesser,  in  the 
tenth  volume  of  the  "Archiv.  fiir  Mik- 
roskopische  Anatomie "  Supplementheft, 
187-4.  Strickly  speaking,  even  this  article, 
though  of  great  length  (about  200  large 
pages)  is  not  in  separate  form,  being  bound 
with  an  article  by  Herting  on  the  most  in- 
teresting of  all  Bhizopoda,  Mikrogromia 
socialis. 

As  is  common  among  students,  my  pocket 
book  has  never  been  constituted  with  a  view 
to  buying  a  great  mass  of  reading  matter 
that  I  never  expect  to  use,  and  consequently 
my  only  plan  was  to  make  use  of  a  library 
large  enough  to  insure  completeness.  This 
I  found  in  Munich.  That  is  to  say,  I 
thought  as  much  ;  900,000  volumes  being 
about  aa  many  as  one  can  expect  even  a 
Boy^  library  to  contain.  I  found,  how- 
ever, that  even  the  best  of  libraries  have 
their  little  drawbacks,  since  they  are  never 
really  complete,  and  it  often  happens  that 
volumes  are  lent  out  just  when  you  want 
them,  and  for  weeks  and  months  at  a  time. 
However,  if  one  could  always  be  within  reach 
of  a  large  public  library,  such  as  are  common 
in  Germany,  (we  have  none  in  this  country) 
one  would  have  slight  cause  for  complaint. 
But  to  us  this  is  impossible,  and  what  we 
ai*e  to  do  as  regards  the  literature  of  the 
past  is  much  more  than  I  can  tell.  We 
certainly  cannot  buy  it,  each  man  for  him- 
self, and  it  would  reqiiire  more  than  a  few 
even  complete  reference  libraries  to  meet 
the  wants  of  so  extensive  a  territory  as  we 
Americans  inhabit.  The  case  is  simply  this: 
One  cannot  afford  to  spend  a  thousand  dol- 
lars for  the  sake  of  getting  property  worth 
to  him  not  more  at  most,  than  $100.  That 
this  is  not  overdrawn,  I  leave  without  more 
words  to  the  judgment  of  any  competent 
reader. 

It  may  be  said  that  a  Professor  of  Zoology 
or  Botany,  ought  to  read  about  everything 
contained  in  the  leading  biological  periodi- 
cals. This  may  be  true,  but  many  of  the 
best  investigators  are  not  Professors,  and 
in  any  case  we  have  to  do  not  with  men  as 
Professors  or  farmei*s,  but  solely  with  inves- 
tigators, discoverer's. 

The  objection  tlien  to  the  present  system 
of  publication,  is,  that  it  compels  the  inves- 
tigator to  buy,  in  many  cases,  property  at 
many  time  its  value  on  account  of  the  fact 
that  hQ  must  buy  very  much  that  he  does 


not  want,  in  order  to  get  what  he  must  have 
if  he  is  to  do  good  work. 

(2.)  The  best  possible  way  of  pvhKshing 
memoirs. 

Let  some  publisher  appoint  men  in  each 
department  to  examine  whatever  articles  may 
be  offered.  These  men  ought  to  be  of  the 
best,  and  their  names  must  be  known  so 
that  they  would  be  compelled  for  sake*  of 
their  own  reputation  to  examine  with  care. 
The  piiblisher  must  bind  himself  to  publish 
all  writings  (from  one  page  to  a  thousand) 
that  are  approved  by  examiners,  wid  in  a 
separate  form.  To  avoid  expense  of  adver- 
tising, let  a  classiHed  list  of  articles  be  is- 
sued every  month,  and  sent  to  subscribers 
for  a  small  sum  per  annum. 

Such  in  genei*al  is  the  plan  I  propose.   Its 
merit  consists  in  disposing  of  the  objection 
made  to  the  present  system.     I  do  not  sup- 
pose any  one  would  be  inclined  to  underate 
the  importance  of  the  objection,  and  there- 
fore feel  certain  that  this  plan  would  long 
ago  have  gone  into  operation  were  it  not  for 
the  fact  that  publishers  are  afraid  of  a  book, 
small  or  large,  whose  circulation  is  apt  to 
be  very  small.     Of  course,   tliis  is  nearly 
always  the  case   with  scientific  memoirs. 
Their  sale  is  limited  to    those  specialists 
who  are  interested  in  the  particular  theme, 
plus  the  book-makers  and  libraries.     By  the 
system  now  in  use,  publisher  are  able  to 
force  sales  to  some  others  in  addition  to  the 
above  named.     To  illustrate:    A  publisher 
prints  iive  copies  of  a  certain  journal  which 
contains  five  articles  on  five  different  special 
subjects.     Five  specialists  buy  each  a  copy, 
for  sake  of  the  one  particular  article  m 
which  he  is  interested.     The  publisher  gets 
$5  ;  $1  per  copy.     Had  he  printed  and  sold 
each  article  separately,  one  copy  of  ea«h,  he 
would  have  had  to  sell  each  ariide  at  the 
price  of  five — $1 — in   order    to    get    same 
amount  for  his  labor,  since  the  time  con- 
sumed in  printing  five  copies  is  not  mach 
greater  than  for  one.    To  be  sure,  the  amount 
of  paper  used  is  five  times  as  great  in  the 
former  as  in  the  latter  cases,  so  he  could  af- 
ford on  tliis  account  to  sell  each  article  sepa- 
rate for  somewhat  less  than  the  price  of  five  in 
journal  form.    If  now  five  additional  special- 
ists, induced  by  a  somewhat  low  price,  buy 
each  one  of  the  five  separate  articles,  the  pub- 
lisher can  well  afford  to  sell  each  ailicle  at 
half  the  price  of  the  whole  five  in  journal 
form,    (50    cents,)    less    the    difference    in 
amount  of  paper  used  ;  so  that  we  may  say 
that  a  publisher  could    afford    to    sell  for 
about  forty  cents  or  less,  what  in  journal 
form  would    have    to    sell  for  $1.     As    to 
whether  the   ''five  additional   specialists" 
would  in  all  cases  be  forthcoming  or  not. 
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must  be  decided  by  experience.  I  have  mv- .  Biology  is  becoming  more  and  more  a 
self  little  doubt  but  that  they  would  speedily  [  microsco])ical  science;  hence,  this  or  asimi- 
make  their  appearance.  If  not  there  would  i  lar  journal,  is  wanted  by  nearly  every  biolo- 
be  little  gained  b}-  the  separate  form  plan. '  gist,  and  by  very  many  investigators  in  other 
However,  the  time  will  surely  come,  when  tields.  On  account  of  the  limited  nature  of 
the     present     expenstve     and     bungling 


methods  will  vex  us  no  more.  Govern- 
ment may  awake  to  the  ^t  that  its  duties 
are  not  alone  to  the  living,  but  to  future 
generations,  and  that  in  no  way  can  the 
future  be  so  well  provided  for  as  by  foster- 
ing now  the  cause  of  discovery,  (This  is  a 
very  different  cause  from  that  of  education, 
though  the  two  are  usually  confused  in  dis- 
cussion. In  fact,  in  Germany,  this  confusion 
is  carried  into  govern ment  action,  the  en- 
couragement of  research  being  identified 
with  the  proper  maintenance  of  the  Univer- 
sities.) In  no  possible  way  could  gov- 
ernment so  effectually  aid  science  at  so 
small  an  expense  as  by  giving  to  the  pub- 
lisher who  should  make  the  lowest  bid,  a 
certain  amount  for  every  ten  pages  of  such 


its  object  or  aim,  it  must  remain  of  siuftll 
size  even  smaller  x>erhap8  than  at  pressent, 
and  tliis,  together  with  the  large  number  uf 
buyers,  would  keep  the  subscription  prit'v 
low.  Whatever  be  the  fact,  this  journal 
ought  to  have  and  keep  a  large  circulatiou 
on  account  of  its  character  and  cheapness. 
Now  this  extent  of  circulation  which  is  the 
natural  right,  so  to  8i>eiU(,  of  this  journal.  \^ 
the  tiling  that  is  important  for  our  purpose. 

This  purpose  is  to  have  this  journal  takt* 
the  place,  for  American  Biology,  of  the 
**  classitied  list "  above  mentioned,  its  pul>- 
lisher  being  the  one  who  undertakes  to  i)ulv 
lish  all  such  approved  matter  as  would  sell 
in  sufficient  quantity,  in  separate  form,  i.e-. 
each  article  bv  itself. 

The  journal  is  just  about  what  it  ought 


matter  as  we  have  in  mind;  matter  which,  in  to  be;  it  I'emains  for  it  to  do  some  things  that 
the  opinion  of  competent  judges,  would  have  would  be  of  vast  good  to  iiself  and  scienoe. 
a  very  small  sale.  In  case  of  such  aid  we  Let  it  undertake  to  publish  as  many  oii^d- 
might  buy  for  ten  cents  what  now  costs  us  nal  scientific  memoirs  as  seem  practical 
$1.  Of  course  I  do  not  expect  a  speedv  and  i  These  will  find  in  the  journal  the  most  ef- 
general  adoption  of  the  above  plan,  'riiere  fective  mode  of  advertisement,  their  name-*, 
is,  however,  one  thing  that  need  not  wait  for 


the  dull  comprehension  of  publishei*s  or  for 
government  aid.  We  have  hero  a  journal 
that  for  our  purpose  can  be  made  to  rank 
high  above  any  other  microscopical  journal 
that  has  ever  exised. 

If  we  take    the    German,    EnglLnh    and 


the  character  of  contents,  one  or  two  of  tht^ 
leading  points  made,  and  author's  name,  v  ill 
find  their  way  in  this  manner  to  nearlv  all 
the  biological  investigators  in  the  world. 

If  the  journal  be  sent  for  a  time  free  ti« 

all  the  libraries  of  the  world  that  are  of  snf- 

ficient  imi)ortance,  and  to  a  few  of  the  nioi^ 

American  periodicals  that  are  devoted  more ;  prominent  biologists  of  Eurojie,  until  it  l>e 


or  less  definitely  to  the  publication  of  du> 
coveries  made  oy  the  microscope,  we  find 
in  every  case  a  terrible  mixture  of  all 
sorts  of  matter.  This  is  eHi)ecially  notice- 
able in  "  Silliman*8  American  Jounial  "  and 
in  the  "  Annals  and  Magazine  of  Natural 
History. "  But  each  and  evei-y  such  i)eriodi- 
cal  has  completely  disregarded  the  one  great 


comes  everywhere  well  known  that  through 
it  alone  can  one  know  what  is  being  done  hj 
American  investigaton*,  (it  is  little  enou^^h 
to  be  sure),  and  from  it  alone  can  the  results 
of  each  investigation  l>e  obtained  without 
l)aying  for  undesired  matter ;  it  cannot  fail 
to  hapi>en  that  the  journal  will  secure  a 
greatly    increased    ciixjulation ;    auth<jrB  a 


principle  of  true  journalism.  // ^i''fd  rm/j/  gj-eater  numl>er  of  readew,  and  readere  » 

very  great  deal  of  matter  that,  with  the  pre- 
sent system,  they  cannot  afford  to  buy. 

In  case  some  such  ])lan  as  the  alwre 
should  ever  go  into  operation,  it  is  dear 
that  every  investigator  who  works  with  nii} 
other  motive  than  gain,  would  publifdi  m 
this  manner,  since  tlie  interests  of  sciene 
are  thus  best  secured. 

If  the  editor  will  kindlv  api)end  a  short 
criticism  of  the  above,  witt  an  estimate  of  thf 
price  at  which  an  article  of  given  length 
with  a  few  wood-cuts  could  be  sold  to  2(*' 
buvers,  he  will  greatly  oblige, 

W.    G.    liAPHAM. 

NorthviUe.  Itfich..  Dec.  1. 1879. 


such  rmtUer  as  will  be  acceptable  to  the  gi-eal 
majariiy  of  the  readers  for  whom  t  lie  journal 
is  intended." 

The  Amebioan  JorRNAL  of  Micboscopy 
has  alone  atlhered  pretty  closely  to  this 
principle.  With  few  exceptions,  it  has  of 
late  remained  true  to  its  object,  which  it  thus 
states:  **The  diffiision  of  a  knowledge  of 
the  l)est  methods  of  using  the  microscope  ; 
of  all  valuable  improvements  in  the  instru- 
ment and  its  accessories,  and  of  all  new 
methods  of  microscopical  investigation."  In 
all  these  things  every  investigator  who  uses 
a  microscope  is  deeply  interested;  they  con- 
stitute the  bond  by  which  all  microscopists 
are  united  into  a  special  brotherhood. 
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Corethra  Plumicornis. 

Ed,  Am.  Jour,  Microscopy — In  looking 
over  your  March  number  of  the  JouKNAii,  I 
Bee  a  notice  of  the  Corethra  Plumicornis  as 
found  about  Buffalo.  I  wish  merely  to  state 
that  I  have  found  them  in  great  numl)ers  in 
my  vicinity  for  several  years,  and  have 
shown  them  to  large  audiences,  by  the  Hy- 
dro-Oxygen Microscope.  The  wnole  inter- 
nal motion  of  respiration  is  most  beautifully 
developed.  I  find  them  in  several  ponchs 
near  my  residence.  A.  A.  Stabb. 

Westfield,  N.  J. 


•  •  • 


A  Correction. 

Ed.  Am.  Jour.  Microscopy — ^In  the  report 
of  the  annual  meeting  of  the  San  Francisco 
Microscopical  Society,  held  January  13th, 
contained  in  your  March  number,  p.  71,  it 
is  stated  that  I  presented  the  Society  with 
seven  slides  of  diatoms,  finely  cleaned  and 
mounted  by  myself,  from  Santa  Monica, 
Kichmond,  Maryland,  Meads'  Pond,  and 
Lily  Pond,  (Waltham,  Massachusets,)  Isles 
of  Shoals,  and  Patuxent  River,  N.  J. 

The  last  four  of  the  above  were  cleaned 
by  Dr.  R.  S.  Warren  of  Waltham,  Mass. ,  I 
merely  mounted  them.  In  justice  to  Dr. 
Warren,  I  should  be  much  obliged  if  you 
would  make  the  correction  in  your  next 
issue.  Wm.  Ashbubneb. 


-•-•- 


Encouragement  of  Science  in  Europe. 

Ed.  Am,  Jour,  Microscopy — Having  read 
regularly  for  some  years,  the  "Bulletin  de 
la  Socidre  Beige  de  Microscopie,"  and  hav- 
ing last  Fall,  at  Brussek,  through  the  cour- 
tesies of  the  Secretary,  Mr.  J.  F.  Comet,  en- 
joyed facilities  for  learning  the  working  of 
the  Society,  I  have  formed  a  high  estima- 
tion of  its  character.  The  frequent  and 
regular  meetings,  the  length  of  the  seances, 
and  the  quality  of  the  work  done,  are  mak- 
ing an  impression  on  Microscopical  Science 
in  Europe. 

In  the  just  received  "  Proc^s-Verbaux 
Keance  du  29  mai  1879,"  I  notice  something 
worthv  of  imitation  at  home.  Under  the 
head  of  correspondence  read  to  the  Society, 
is  a  letter  from  the  Minister  of  the  Intenor, 
announcing  the  grant  of  500  francs  to  aid  in 
the  publication  of  Vol.  TV.,  of  the  Annals 
of  the  Society.  Also,  a  special  subsidy  of 
1000  francs  is  put  at  the  disposition  of 
the  Society  for  the  completing  of  its  own 
collection  of  instruments. 

Samukl  Logkwood, 

Sec.  N.  J.  M.  Society. 


#uv  il0<ik  %Mi, 


How  to   Work   with  the    Microscope.    By 

Liionel  8.  Beute.  F.H.S..  President  ol  the  Koyal 
Microscopical  Society.  Fifth  Edition,  lievised 
throughout  and  much  enlarged,  with  one  hun- 
dred plates,  comprising  more  than  six  hundred 
engravings,  some  printed  in  colors,  and  most  of 
which  have  been  drawn  on  wood  by  the  Author. 
London:  Harrison. 

Dr.  Beale's  work  on  the  microscope  has  long 
been  a  standard,  and  it  will  continue  to  be  such 
by  virtue  of  the  fact  that  much  of  it  has  been 
written  in  the  laboratory,  and  conveys  informa- 
tion which  will  enable  the  student  to  overcome 
those  difficulties  which  are  constantly  met.  and 
which  none  but  workers  know  or  can  appreciate. 
In  this  respect  it  stands  in  marked  contrast  to 
many  popular  books  now  on  the  lists.  These 
books  have  been  written  by  closet  students,  not  by 
laboratory  workers,  and  when  the  young  micro- 
scopist  attempts  to  lean  ou  them  he  finds  that 
they  are  but  broken  reeds.  In  all  that  pertains  to 
the  subject  matter  indiciited  by  its  title,  '*  How  to 
Work  with  the  Microscope,"  this  book  is  facile 
princeps,  and  no  analysis  or  criticism  of  ours  is 
needed  to  establish  the  fact.  There  are,  however, 
some  blemishes  which  we  feel  ought  not  to  have 
l^en  allowed  to  creep  into  an  edition  which,  after 
several  years,  has  been  "revised  throughout." 
And  we  cannot  help  thinking  that  in  some  re- 
spects Dr.  Beale  has  erred  in  judgment  by  tul- 
mlttingto  his  pages  subjects  which  certainly  hav»' 
nothing  to  do  with  a  treatise  on  the  use  of  the 
microscope. 

As  regards  matters  which  might  easily  have 
been  corrected,  we  find  the  following: 

Under  the  head  of  test-objocts  (page  43)  we  are 
told  that, "  according  to  Prof.  Bailey,  of  the  United 
States  Orammatophora  subtilissima  and  Hvalo- 
discus  suhtilis  are  the  most  delicate  tests."  Any 
reader  of  this  passage  would  naturally  suppose 
that  Prof.  Bailey  had  given  this  opinion  quite  re- 
cently, whereas  Prof.  Bailoy  bias  been  dead  many 
years,  and  this  statement  of  his  is  a  quarter  of  a 
century  old.  We  are  told  nothing  about  the 
more  modern  tests  (diatomaeeajous),  and  Moller's 
Probe-Platte  is  not  so  much  as  mentioned.  Such 
being  the  fact  the  following  passage  does  not 
excite  surprise.  Speaking  of  Nobert's  lines.  Dr. 
Beale  says:  "As  test-objects  they  are  equal 
to  and  even  rival,  many  natural  objects  which 
have  hitherto  been  employed  for  this  purpose. 
The  delicate  lines  on  some  of  the  dlatomaceae  are 
separated  from  one  another  by  the  i-50,oooth  of  an 
inch,  while  the  finest  lines  engraved  by  M.  Nobert 
are  less  than  the  i-ioo.oooth  of  an  inch  apart." 
How  about  Amphipleura  pellucida,  as  described  in 
another  paper  in  this  number  ? 

We  may  also  mention  incidentally  that  Dr. 
Beale  still  adheres  to  the  views  laid  down  by  him 
in  his  earlier  edition,  and  tells  us:  "It  should  be 
borne  in  mind  that  the  object-glasses,  with  a  very 
high  angle,  although  very  valuable  for  researches 
upon  the  diatomaoeaB  and  other  delicate  objects 
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of  extreme  tenuity,  do  not  answer  so  well  for  In- 
vestifirations  upon  the  structure  of  animal  and 
ye^etable  tissues  as  glasses  of  a  moderate  or  low 
an<;le."  Of  oouree  upon  this  point  there  is  a  wide 
diversity  of  opinion,  but  in  this  country  it  is 
generally  conceded  that  object-glasses  of  high 
angular  aperture  are  best  for  most  purposes. 
The  only  reason  why  they  are  not  always  em- 
ployed is  their  high  price,  and  the  fact  that  it  re- 
quires more  skill  to  use  them  than  is  needed  for 
non-adjusting  glasses  of  low  or  moderate  angle. 

It  seems  singular  to  us  that  a  man  who  is  quoted 
as  high  authority  in  the  Journal  of  the  Society  of 
which  Dr.  Beale  is  President,  should  have  his 
name  and  address  mixed  up  as  follows:  "Prof. 
H.  Lawrence  Smith,  of  Kenyon  College,  Gambia. 
( I )  Ohio,  U.  S."  Long  before  the  fourth  edition  of 
this  book  was  issued.  Prof.  Smith  had  removed 
from  Kenyon  College  and  accepted  a  professor- 
ship in  Hobart  College,  at  Geneva,  N.Y.  Dr.  Beale 
has  evidently  confounded  the  names  of  two  dif- 
ferent men— Prof.  Hamilton  L.  Smith,  of  Geneva, 
N.  Y..  well  known  as  an  acknowledged  authority 
on  the  microscope,  and  especially  as  one  of  the 
foremost  authorities  in  the  world  on  the  Diatom - 
acesB,  and  Prof.  J.  Lawrence  Smith,  the.  inventor 
of  the  inverted  microscope,  and  well  known,  both 
in  this  country  and  Europe,  as  a  chemist  and 
mineralogist. 

Mr.  ToUes.  also,  comes  in  for  his  share  *  of 
blunders.  His  address  is  still  given  as  Oanastota, 
N.  Y.,  while  the  numerous  letters  which  he  has 
written  to  English  microscopical  periodicals, 
dated  from  Boston,  Mass.,  U.  8..  ought  to  have 
informed  Dr.  Beale  of  his  whereabouts. 

Speaking  of  objeci-glasses.  Dr.  Beale  says: 
"  The  object-glasses  used  in  the  best  instruments 
are  of  English  manufacture,  but  many  really  good 
object-glasses  are  now  furnished  with  the  cheap 
microscopes,  some  of  which  are  made  on  the  Con- 
tinent, and  are  produced  at  a  very  cheap  rate." 
This  sounds  as  if  it  had  been  written  many  years 
ago. 

In  the  list  of  foreign  makers,  at  the  end  of  the 
book,  no  mention  is  made  of  any  American  op- 
tician. Spencer.  ToUes.  Geo.  Wale,  and  William 
Wales  are  alike  ignored.  And  while,  in  the  index, 
the  names  of  the  authors  of  the  most  trifling  in- 
ventions occur  with  great  fulness,  provided  they  are 
EnglisK  foreign  names  of  far  higher  importance 
are  left  out.  The  name  of  Zeiss  does  notoeeur. 
and  although  Powell  and  Leiand  are  credited  in 
the  index  with  their  modification  of  Prof.  H.  L. 
Smith's  illuminator  for  opaque  objects,  no  men- 
tion of  this  invention  occurs  under  his  name— he 
being  being  called  merely  "Prof.  Smith,"  and 
credited  with  a  mechanical  finger. 

We  have  already  said  that  in  our  opinion  Dr. 
Beale  has  erred  In  admitting  to  his  pages  many 
things  which  might  properly  have  been  omitted 
from  a  work  on  "  How  to  Work  loith  the  Mioro- 
seope."  If  the  reader  will  turn  to  page  62  he  will 
find  a  recipe  "  for  cementing  stone  and  for  filling 
crevices  In  buildings  before  they  are  painted." 


Also  a  cement  for  mending  stoves.    On  page  es  i< 

a  recipe  for  famiivre  polish,  and  immediat^ly 

foUowing  are  several  recipes  which  we  reoogniz** 

as  those  generally  employed  by  machinists,  boiler 

makers,  etc  We  certainly  never  knew  them  to  \y 

used  in  microscopical  work,  properly  so  calUnl, 

and  if  Dr.  Beale  justifies  their  introduction  on  th^- 

ground  that  the  microsoopist  may  require  them  for 

repairing  his  dwelling,  or  driving  the  machinery 

by  which  his  brass  work  is  turned  or  his  len^^- 

ground,  then  for  the  same  reason  he  oii^ht  t  > 

have  made  his  book  an  Encyclopsedia  of  Tech- 
nology, and  expanded  it  to  thirty  or  forty  quanr* 
volumes. 

And  this  leads  us  to  ask  what  possible  uf^^  or- 
dinary workers  with  the  microscope  can  mak»M-f 
a  chapter  on  glass  grinding.  Making  microFtcoi'^^ 
is  one  thing,  using  them  is  another.  No  earL>  >; 
worker  with  the  microscope  has  time  to  spend  it 
making  inferior  object-glasses  when  he  can  bi:v 
French  triplets  for  three  or  four  dollars  that  will 
probably  beat  anything  he  can  turn  out.  Asac 
interesting  experiment  for  amateurs,  gla^s  grmu- 
ing  is  very  well,  and  in  the  pages  of  a  hoola  in 
mechanical  manipulation  directions  for  t)Q>-h 
work  find  a  proper  place.  But  in  a  treatise  on  th^ 
use  of  the  microscope,  we  hold  that  it  is  entire!. 
out  of  place,  and  therefore  adds  unnecessarily  r  • 
the  expense  of  the  book,  and  tends  to  confuse  aL>] 
bewilder  the  inexperienced  student  of  microsc.'»in. 
Upon  this  point  we  feel  that  we  cannot  do  bett-r 
than  quote  from  Dr.  Beale  himself,  who  says,  in 
the  opening  paragraph  of  his  book:  "It  is  n-t 
desirable  in  a  practical  work  like  the  present  t'> 
enter  into  minute  details  concerning  either  th- 
mechanical  or  optical  arrangements  of  the  mi- 
croscope." 

The  Workshop  Companion:  A  Collection  f 
Useful  and  liellable  Recipes.  Rules.  Process- 
Methods.  Wrinkles  and  Practical  Hints  for  \l' 
Household  and  the  Shop.  Price.  35  cents.  Xcv, 
York:  The  Industrial  Publication  Company. 

There  is.  probably,  not  a  single  reader  of  thi^ 
notice  that  has  not  at  some  time  or  other  felt  thr- 
want  of  some  item  of  information  contained  in 
this  book,  and  would  gladly  have  given  the  pri.v 
of  the  volume  for  one  of  the  recipes.  The  W.^k 
covers  a  A^ery  wide  range  of  subjects,  there  beinjr 
no  less  than  ninety  main  articles.  Some  of  whica 
contain  as  many  as  sixty  sub-headings.  The 
pages  are  of  good  size  and  closely  printed  in  wn 
clear  type,  so  that  164  of  them  contain  an  unusubl 
amount  of  matter.  The  subjects  are  arrange^! 
alphabetically,  the  work  thus  forming  an  almohC 
complete  encyclope^lia  of  practical,  everyday  in- 
formation. 

The  thoroughness  with  which  the  book  has  be*»ii 
prepared  is  best  seen  by  examining  a  few  s^pe^ial 
subjects.  Turning  to  the  article  on  Oementt.  we 
find  not  only  a  short  treatise  on  the  use  ^i 
cements,  but  a  series  of  nearly  sixty  recipes,  cov- 
ering every  possible  requirement,  from  aquarin 
to  steam  boilers. 

Again,  under  the  head  of  Inks,  we-flnd  not  on\j 
a  series  of  recipes  for  almost  every  variety  of  iti 
but  a  carefully  written  article  on  the  selection  an  • 
use  of  ink,  giving  information  which  is  of  servi* 
to  every  one,  and  which  but  few  people  po?*"**? 
The  same  might  be  said  of  Alloys  Lacqftfrs,  Sff^- 
Brass.  Wood  Finishing,  PoHshing  PoicdBrs,  eff..  t  • 
the  extent  of  nearly  one  hundred  distinct  sub- 
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jecto.  In  evexy  case,  bo  far  as  we  oan  judfire.  the 
information  Riven  is  reliable,  and  its  general 
usefulness  is  shown  by  the  fact  that  in  almost  all 
cases  it  oovers  the  popular  uses  of  the  articles  as 
well  as  their  strictlF  technical  relations.  Thus, 
under  the  head  of  Marble,  we  find  not  only  direc- 
tions for  working  and  polishing  it.  but  for  pre- 
Berving  and  cleaning  it,  and  also  hints  as  regards 
the  ways  by  which  marble  articles  may  be  injured. 
The  publishers  undoubtedly  anticipate  for  this 
book  a  very  largo  sale,  or  thoy  could  not  have 
made  the  price  so  low  in  proportion  to  the  amount 
of  matter  given. 


Students'  Uanual  of  Urinary  Analysis, 
Chemical  and  Microscopical.  Compilod, 
Translated,  and  Abridged  from  tho  most  recent 
French  Authorities.  By  ClifTord  Mitchell,  A.  B.. 
M.  D..  Demonstrator  of  Chemisty.  GhicHgo 
Homoeopathic  Ck)llege.  Chicago:  Jansen.  Mc- 
Olurg  &  Co. 

This  is  a  handy  little  pocket  manual  which  will 
nerve  an  admirable  purpose  as  an  aide  memoire  to 
the  busy  practitioner.  To  those  who  have  not 
made  a  previous  study  of  the  subject,  and  acquired 
Rome  familiarity  with  it,  this  little  volume  will 
not  take  the  place  of  more  complete  treatises,  but 
to  those  who  require  a  systematic  method  in  con- 
densed form  it  will  prove  very  valuable. 

A  careful  examination  leads  us  to  regard  it  as 
very  free  from  errors  of  importance,  though  we 
notice  one  or  two  blemishes,  such  as  the  intro- 
duction of  the  French  word  Champignona  tor  fungi, 
and  the  application  of  the  term  "  Brownian "  to 
the  motion  of  vibrios,  which  it  certainly  may  not 
be  unless  they  are  dead. 


•  •  • 


Polarlaoope  OhtJectB.— Bev.  J.  D.  King,  of  £d- 
gartown.  Mass.  (who.  by  the  way.  understands 
his  business  in  putting  up  marine  objects),  ob- 
serves that  Polyzoa  always  polarize,  and  the  Hy- 
drozoa  seldom  or  never. 

A  New  Oolorinff  A^nt.— Tafani.  an  Italian, 
mixes  a  saturated  solution  of  aniline  blue  with 
another  of  picric  acid,  in  the  proportion  of  four 
parts  of  the  former  to  one  hundred  parts  of  the 
latter.  With  this  he  obtains  a  beautiful  green 
staining  for  microscopic  specimens. 

Mioroacopioal  laboratory.— We  are  glad  to 
learn  that  Dr.  Carl  Sciler,  of  Philadelphia,  has 
opened  in  that  city  a  laboratory  for  microscopical 
work,  where  gentlemen,  already  acquainted  with 
microscopical  technology,  can  work  up  special 
subjects,  under  the  guidance  of  a  skilled  micro- 
Acopist.  He  has  also  prepared  to  receive  students, 
vrbo  will  be  instructed  in  histology,  pathology, 
and  microscopical  technology,  separately  and  in 
classes.  Dr.  Seller's  address  is  1608  Pino  Street, 
Philadelphia. 

Xalaaaea'  Solution.— This  solution  is  of  the 
same  specific  gravity  as  fresh  blood,  and  is  in- 
tended to  be  mixed  with  the  latter  in  any  definite 


proportions,  in  order  to  be  able  to  count  the  blood- 
corpuscles  contained  in  it.  It  is  composed  of 
mucilage  of  gum-arabic  (i  in  2  by  weight).  375 
parts:  sodium  sulphate,  1*876  parts;  sodium 
chloride.  1'08  parts:  distilled  water,  enough  to 
make  lOO'  parts. 

This  liquid  should  be  freshly  made  when  wanted 
as  it  does  not  keep  long,  and  should  be  filtered 
before  use.—  I>r.  Vulpius  in  Fliarm,  ZeiUchr, 

TrichinOBis.- In  the  older  States  to  find  tri- 
china in  pork  is  no  uncommon  thing,  but  in 
Oregon  such  meat  was  unknown  until  recently. 
Willie  Palmer,  living  near  Monmouth,  died  some 
time  since,  and  Dr.  Shipley  has  discovered  that 
his  death  was  caused  by  eating  trichinous  pork. 
A  piece  of  muscle  taken  from  the  body  of  the  dead 
boy  was  sent  to  this  city,  and  under  a  microscope 
shows  the  parasites  in  great  numbere.  Tills  is 
said  to  be  the  first  case  of  the  disease  on  the 
Pacific  Coast. 

Cleve's  Series  of  Diatoma.- Prof.  P.  T.  Cleve, 
of  Upsala,  Sweden,  will  issue,  early  in  the  fall,, 
two  parts  of  his  series  of  diatoms.  Nos.  IV.  and  Y., 
which  will  contain  108  slides. 

The  diatomaceous  material  collected  by  Prof. 
Nordenskiold  in  the  Arctic  regions,  has  been  care- 
fully examined  by  Profs.  Grunow  and  Cleve,  who 
have  now  in  press  a  paper  containing  descriptions 
of  the  forms  found,  illustrated  with  4  plates,  in- 
cluding 150  figures.  This  paper  will  be  of  con- 
siderable value  to  those  studying  the  Diatomacese. 
owing  to  the  labor  bestowed  upon  it  by  Prof.  Qru- 
now.  and  will  contain  complete  monographical 
synopses  of  the  genera  of  Achnantfies.  Amphi- 
prora,  NiUsckia,  Fleurosigma.  etc.  A  few  copies 
will  be  for  sale,  and  may  be  ordered  from  Prof, 
Cleve. 

The  Sises  of  Ferments.- The  Brewer's  Ouard- 
ian  has  compiled  from  trustworthy  authorities 
the  following  table,  showing  the  sizes  of  the  va- 
rious ferments  found  in  beer  and  other  fermented 
liquore: 

Diameter  of  the  cdls  in 
Fraction  of  an  iuch. 

Saccharomycos  cerevlsifl^ 'oooai   to  'oooss 

minor. '000815 

ellipsoideus '00024   by  '000176 

pastorianus 'OOOT     by  -00035 

exiguus '00098   by '000118 

apiculatus '000336  by  '000118 

mycoderma '000118  to  '000787 

Viscous  ferment. '000047  to  '000065 

Lactic         "  '0000984 

Butyric       **  '0000687  by '000687 

Mycoderma  aceti '000069  by '000118 

Trichinosis  in  the  HipxK»potaniiiB.— M.  S. 

Qeckel  recently  submitted  a  note  to  the  French 
Academy  of  Sciences  on  the  discovery  of  Trichina 
spiralis  in  a  hippopotamus.  The  animal,  about 
two  yeare  of  age.  had  been  presented  to  the  Zoo- 
logical Gardens  of  the  city  of  Marseilles  by  the 
Khedive.  At  the  time  of  its  reception  in  the  gar- 
dens it  was  suffering  from  boils,  which  presently 
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uloerated.  and  in  the  end  killed  the  animal. 
During  the  four  months  that  this  hippopotamus 
had  boon  confined  in  MarseiUos  it  had  been  fed 
on  milk  in  which  flour  was  mingled  and  fresh 
vegetables:  but  nothing  is  known  of  the  treat- 
ment of  the  animal  before  it  left  Egypt  In  the 
course  of  stripping  the  flosh  off  the  carcass  in 
order  to  preserve  the  skeleton  for  the  Museum 
of  Natural  History  at  Marseilles.  M.  Heckel  acci- 
dentally discovered  that  the  muscles  of  the  animal 
were  Infested  with  the  cysts  of  the  Drichina  spi- 
raliB.  This  discovery  took  place  at  too  late  a 
period  of  the  process  of  stripping  to  enable  M. 
Heckel  to  make  an  exhaustive  examination  of 
the  extent  of  dissemination  of  the  parasite  in  the 
body. 

A  Poultice  of  DiatomB.— 8.  P.  Sharpies,  of 
Boston,  writes  as  follows  to  New  Remedies:  A  few 
days  ago  I  received  a  sample  of  water  for  analysis. 
The  water  was  reported  as  being  very  useful  in 
skin  diseases.  It  had  a  slight  smell  of  some  or- 
ganic compound  in  a  state  of  decomposition,  but 
on  analysis  proved  to  be  remarkably  pure :  the 
total  residue  being  only  2*03  grains  in  a  U.  8. 
Gallon,  and  of  this  '87  grains  were  organic.  A  few 
days  after,  the  owner  of  the  spring  brought  me  a 
bottle  filled  with  a  light-brownish  substance  which 
he  said  was  floating  in  the  spring  in  such  Quanti- 
ties that  it  had  to  be  pushed  to  one  side  to  get  at 
the  water.  He  said  that  the  people  about  the 
spring  used  this  scum  as  a  poultice,  and  that  it 
was  very  efflcient 

On  examination,  this  substance  was  found  to  be 
a  mtiss  of  living  diatoms,  consisting  mainly  of 
Oocconema  cisiaUi,  with  a  few  frustules  of  several 
other  genera.  I  suppose  the  chief  virtue  of  the 
application  must  be  in  the  smell  thereof,  for.  after 
keeping  a  few  hours  in  a  warm  place,  they  do 
stink  most  fearfully. 


TBANSAOTIOVS  OF  800IBTIB8. 

NoTB.—It  wtU  aflbrd  us  great  pleasure  to  publtsh  notes  of 
the  Transactions  of  any  of  our  Microscopical  Sodetiea.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  busmess  details.  We  wish  it 
also  to  be  distincdy  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  diflerent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 

TiM  Americaii  MIonMcoplcal    Soeietjr.-.At 

the  annual  meeting  of  the  American  Hicro0oopleal 
Society  of  the  Gity  of  New  York,  held  at  iti  rooms, 
No.  12  East  22d  Street,  Tuesday  evening,  March 
26, 1879,  the  following  officers  were  elected  for  the 
ansuing  year :  Preiident,  John  H.  Bich,  VL  D.,  12 
East  22d  Street,  N.  Y.;  Yice-Preddent,  Wm.  H.  At- 
kinson, M.  D.,  41  East  9th  Street,  N.  Y.;  Secretary, 
O.  Q.  Mason,  Bellevue  Hospital,  N.  Y.;  Treasurer, 
T.  d'Oremienlx,  7  Wlnthrop  Place,  N.Y.;  Curator, 
John  Frey,  Bellevne  Hospital,  N.  \,  The  time  of 
the  meetings  has  been  changed  fh>m  the  seoond 
and  fourth  Tuesday  to  the  second  and  fourth  Wed- 
nesday of  the  month. 

0. 0.  Mabos,  Secretary. 


fcOkte  Microeeopleal  Socletjr  of  nilaofa_l 

•pedal  meeting  of  the  State  HicrosoopioAl  Society 
waa  held  at  the  Academy  of  Sdenoes,  June  6, 1879, 
Yice-Preaident  Baboock  in  the  chair, 

Mr.  B.  B.  ToUei,  of  Boston,  vat  pretant  md 
kindly  consented  to  make  lome  exhibition!  before 
the  Society.  He  ihowed  three  formi  of  bis  nev 
travenlent.  The  apparatoa  ooniiftt  of  acooTex 
cylindrioal  or  spherical  lent  which  comet  Intoim- 
merflon  contact  with  the  slide,  glycerine  being  in- 
terposed. The  radins  of  cnrvatore  of  the  lens  is 
^qnal  to  the  thickness  of  the  lens  plos  the  tfaickiieM 
of  tlie  slide,  so  that  the  object  is  at  the  ceotie  of 
the  dUTatnre  of  the  lens.  Beneath  the  lens  that 
swings  on  the  gradnated  arc  of  a  ctrde  whoie  oca- 
tre  is  coincident  with  that  of  the  lens,  a  oondeDier 
which  in  this  case  is  a  low-angled  inch  objectira. 
The  apparatos  coold  be  attached  to  the  snb-tti^ 
of  an  ordinary  microscope.  It  was  designed  to  i«- 
enre  the  adTsntsges  of  a  sab-stage  twinging  ■roond 
the  object  at  a  centre,  and  alto  to  allow  the  light  to 
patt  directly  to  the  object  without  any  change  in  iti 
direction  by  refiractkm  occurring  at  the  nnder  lor- 
face  of  the  glass  slide  on  which  the  object  retts,  or 
•nflbring  any  loss  by  refraction.  With  this  piece  of 
apparatus  on  one  of  Beck's  large  atandt,  he  showed 
the  lines  on  the  three  highest  «^*^»^"*«  of  MdOer'i 
probe  platte,  that  is,  the  eighteenth,  nineteenth  tod 
twentieth,  using  a  1-10  objective  of  his  owmzuJu, 
owned  by  Mr.  Colgrove  of  this  city,  botii  wster  sod 
glycerine  being  used  as  immersion  fluids.  The 
resolution  was  exceedingly  fine,  nothwithstaodicg 
the  fact  that  the  thickness  of  the  stage  prevented 
the  use  of  the  full  aperture  of  the  objective.  The 
amplification  was  carried  up  to  about  four  thounnd 
diameters  with  the  1-4  inch  solid  eye-piece  withoat 
seriously  impairing  the  olearneet  of  the  definitioD. 

After  the  members  had  witnessed  the  exhibition, 
Mr.  Tolles,  by  request,  made  some  remarks  on  the 
construction  ot  these  new  objectives.  The  peevli- 
trity  of  the  lens  consisted  in  the  use  of  two  lenses 
instead  of  one  as  a  front,  or  rather  of  a  foorth  leu 
placed  in  front  of  an  ordinary  dry  objective. 

Prof.  Abbe  had  made  the  statement  that  this  fono 
of  lens  was  first  used  in  Prussia,  but  this  was  a  ^u^ 
take.  At  least  there  was  no  public  knowledge  d 
aoy  such  lenses  in  this  country  or  in  Europe,  and 
the  writings  of  Mr.  Brakey  in  the  JfonCA/jr  JHcro- 
aeopical  Journal  of  London,  would  indicate  that  do 
such  plan  had  been  made  known  in  any  wsy  either 
here  or  in  England,  until  some  time  after  its  pro- 
duction here,  and  its  publication  with  diagrams  in 
the  London  Monthly  Mieroaeopkal  JoumaL  The 
idea  was  not  borrowed  in  any  sense,  but  was  origi- 
nal with  Tolles  so  far  as  he  was  conoemed,  sod 
grew  out  of  the  absurd  discussion  on  the  poasibilit; 
of  an  angular  aperture  greater  than  eighty-two  d^ 
grees  in  immersion  objectives  for  objects  mounted 
in  balsam.  The  first  one  of  these  lenses  was  nsde 
to  prove  the  possibility  of  such  a  greater  angle. 
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By  the  me  of  two  lenBes  a  mneh  higher  angle  can 
be  obtained  than  ia  possible  with  the  ordinary  form 
with  an  equally  good  result.  This  hastily  oon- 
stmoted  lens  was  easnally  called  a  duplex  to  indi> 
oate  the  doable  character  of  the  front.  The  name 
had  been  siezed  upon  and  used  at  home  and  abroad. 
The  form  also  had  been  copied,  certainly  in  this 
eoimtry,  and  probably  in  Europe. 

The  angle  in  balsam,  or,  as  Dr.  Woodward  hss 
better  called  it,  in  gUuB,  in  excess  of  eighty-two  de- 
grees is  called  the  outside  angle.*  The  value  of 
high  angles  had  giren  rise  to  much  discussion.  It 
was,  howeyer,  beyond  question  that  some  angle  was 
necessary;  an  object-glass  for  the  microscope  of 
only  two  or  three  degrees  of  angular  aperture 
would  be  of  small  yalue.  If  the  angular  aperture 
of  the  lens  with  which  structures  were  seen  so 
clearly  to-night  were  out  down  to  the  glass  angle  of 
eighty-two  degrees  or  less,  the  other  conditioni  re- 
muning  the  same,  they  would  be  nearly  inyisible  if 
not  quite  so.  The  same  result  would  follow  if  the 
obliquity  of  the  illuminating  pencil  were  reduced  to 
forty-one  degrees  from  the  optic  axis  of  the  objec- 
tire  as  can  readily  be  shown  with  the  trayerse  lens. 
Bat  this  angle  of  eighty-two  degrees  in  balsam  cor- 
responds to  an  angle  of  one  hundred  and  eighty  de- 
grees in  air.  All  this  clearness  of  vision,  therefore, 
is  a  gain  over  the  highest  possible  air  liniit.  Olasses 
had  been  made  with  an  angle  infinitely  near  to  one 
hundred  and  eighty  degrees  in  air,  and  he  thought 
it  possible  to  oonstmct  glasses  with  a  fair  approach 
to  as  high  an  angle  in  balsam  as  had  been  done  in 
case  of  mounts  in  air.  He,  himself^  had  made  a 
glass  of  one  hundred  and  twenty-three  degrees 
glass  angle.f  In  his  opinion  every  step  nearer  that 
limit  will  be  so  much  clear  gain  to  microscopists. 
After  some  discussion,  and  some  questions  asked, 
the  Society  passed  a  vote  of  thanks  to  Hr.  ToUes 
for  his  eihibition  and  explanation. 

The  meeting  then  adjourned. 

£,  B.  Stuabt,  Secretary. 


Ble-vr  Jersey  KlerotM^plcal  Soclety...This  So- 
ciety held  its  ninth  anniversary  in  the  lecture  room 
of  the  Geological  Hall  of  Butger*s  College,  New 
Brunswick,  N.  J.,  on  May  26,  at  7  p.m.  After  a  ses- 
sion of  a  few  minutes  in  a  private  room  for  routine 
business,  excepting  the  President  and  the  appointed 

*  Since  it  is  outbid*  the  aperture  of  any  lens  when  used  on 
objects  mounted  in  fluid,  and  takes  up  rays  outside  the 
limital  point  of  41*  from  the  optic  axis  of  the  objective  when 
the  object  is  mounted  in  balsam.  In  this  case  we  have  the 
limit  of  the  angle  of  aperture  at  its  minimum  41**,  since  the 
refraction  of  balsam  is  nearly  the  same  as  that  of  the  glass 
slide.  Preservation  media  of  lower  refraction  index,  as 
glycerine,  etc.,  down  to  air,  give  increasingly  greater  angular 
aperture  for  dry  objectives  while  the  dry  mount  (air)  affords 
the  maximum  angle.  The  "balsam"  or  "glass"  angle  is 
in  all  cases  readily  measured  by  means  of  the  traverse  tens, 
and  the  other  cases  are  easily  calculated ;  the  corresponding 
air  angle  being  computed  within  the  arc  of  82^. 

t  Made  for  die  Army  Medical  Musetim,  and  measured  by 
Dr.  Woodward. 


speakers  who  occupied  seats  on  the  dais,  the  So- 
ciety rrjoined  their  friends  in  the  general  audience. 
An  address  was  made  by  Br.  H.  B.  Baldwin,  on  th« 
Microscope  in  the  Science  of  Medicine.  It  was  a 
clear  and  Interesting  exhibit  of  microscopic  physi- 
ology, intended  for  a  general  audience.  The  Secre- 
tary next  read  a  paper  entitled.  Microscopy  versus 
Superstition.  He  seemed  to  have  been  led  to  his 
singular  theme  by  his  having,  the  previous  seasouy 
discovered  among  the  ruins  of  an  Abbey,  at  York, 
England,  a  large  clot  of  the  terrestrial  Alga,  Pair- 
meUa  eruenHs,  formerly  known  as  Gory  Dew.  He 
instanced  the  fsct  that  the  piety  of  medieval  times 
had  been  on  occasions  severely  shocked  at  finding 
the  interior  of  churches,  and  even  the  Host  Itself, 
defiled  with  firesh  blood.  On  one  occasion  this  hor- 
rible miracle  was  attributed  to  the  Jews,  who  had 
suborned  the  DevU  to  the  horrid  act,  and  a  large 
number  of  these  innocent  people  were  burned  at  the 
stake.  Although' with  milder  results,  these  blood 
portents  disturbed  the  people  of  Europe  down  to 
nearly  the  middle  of  the  present  century,  when 
Ehrenberg  took  up  the  matter,  working  upon  some 
of  this  mysterious  substance  taken  from  a  fresh 
portent.  Under  his  microscope  the  "blood" was 
resolved  into  a  unicellular  plant,  which  he  proved 
to  be  a  terrestrial  atga,  and  which  received  the 
name  lamella  eruentU.  The  paper  also  took  up 
the  old  notions  of  spontaneous  generation,  and  the 
supernatural  origin  of  disease,  which,  he  contended, 
BO  far  as  complete  work  had  been  done  by  the  in- 
strument, were  dissipated  as  illusions. 

Exhibitions  of  slides  to  the  audience  was  next  in 
order.  The  Secretary  displayed  some  exquisite 
doubl^-stainings,  shoiring  crystals,  in  a  series  of 
water-plants ;  these  were  prepared  by  W.  H. 
Walmaley.  Mr.  Noe  showed  a  very  fine  slide  of 
the  organs  in  the  rhubarb,  also  double-stained.  A 
superior  preparation  in  microUthology  by  Alexis 
Julien,  a  section  of  granite,  was  exhibited  by  Prof. 
Van  Byck  under  the  polarisoope.  Dr.  Baldwin 
showed  specimens  illustrating  his  address.  Per- 
haps the  novelty  of  the  occasion  was  a  slide  shown 
by  Dr.  Williamson,  illustrating  the  disease  known 
in  Great  Britain  as  "miner*B  phthysis."  This  was  a 
section  of  lung  of  a  collier  who  had  died  of  this  mal- 
ady. Almost  the  entire  tissue  of  the  lung  waa 
choked  up  with  particles  of  coaL 

Although  nothing  very  new  was  presented,  yet 

the  occasion  was  an  enjoyable  one  to  a  large  and  an 

intellectual  audience. 

Samuxl  Locxwood,  Secretary. 


American  Postal  Hlevoeeoplcal  Clvb.— B^ 

turns  iirom  members  indicate  the  election  of  the 
following  officers:  President,  Bev.  Samutl  Lock- 
wood,  Freehold,  N.  J.;  Secretary,  Bev.  A.  B.  Her- 
vey,  Taunton,  Mass.;  Ass*t  Secretary  and  Treasurer, 
Joseph  McKay,  Troy,  N.  Y. ;  Managers,  B.  H.  Ward, 
M.  D.,  Troy,  N.  Y.;  G.  M.  Voroe,  Glevehmd,  0. 
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Thow  who  haye  not  renewed  their  membenhip, 
will  confer  faror  upon  the  officers  acd  dab,  by  re- 
porting a<  oit^e  whether  thej  defiire  to  do  so.  The 
whole  dub  is  now  awaiting  these  answers.  It  is 
not  safe  to  start  boxes  upon  a  dronit  while  the 
present  address,  or  intended  co-operation  of  a  single 
member  remains  doubtfoL  Nor  can  names  wliich 
Ikil  to  report  now,  be  restored  afterward ;  since  the 
reorganization  of  the  dronits  involres  serious  dis- 
adrantage  to  members  (bydther  duplicating  or 
forfdting  their  yiew  of  slides  which  bare  passed 
partly  around,)  and  great  labor  at  the  headquarters 
of  the  dub,  which  when  once  completed  it  will  be 
absolutdy  impraetioable  to  repeat. 

Applications  for  new  membership  can  be  enters 
tained  to  the  extent  of  flUing  Tscandes ;  but  it  is 
deemed  injudidous  to  increase  the  size  of  tbe  Club, 
by  adding  new  drouits.  Exceptions  to  this  rule 
can  be  made  where  whole  drcnitsare  formed  in  a 
single  society  or  town,  and  managed  by  a  local 
secretary,  a  plan  which  has  been  so  successful  that 
the  officers  desire  to  make  it  more  general. 

Oommunications  in  regrrd  to  the  general  man- 
agement and  interests  of  the  Olub  should  bead- 
dressed  to  the  Managers,  at  Troy,  N.  Y.;  but  those 
pertaining  to  the  moTement  of  the  boxes,  payment 
of  dues,  etc.,  should  be  directed  to  the  Ass't  Secre- 
tary, Joseph  McKay,  24  Liberty  St.,  Troy,  N.  T. 
B.  H.  Wabd,  C.  M.  Yoboi,  Managers. 


Micr— coptol  Boeiety  of   ljiwerpool..~The 

eighth  ordinary  meeting  of  the  eleventh  sesdon  ot 
ibis  Sodety  was  held  at  the  Boyal  Institution,  on 
Friday  evening,  October  7th,  the  Preddent,  Bev. 
W.  H.  Dallinger,  B.  M.  &,  in  the  chair. 

The  Hon.  Secretary,  Mr.  L  O.  Thompson,  an- 
nounced the  fdlowing  donations,  viz:  Beale  s  **  How 
to  Work  with  the  Ificrosoope,"  from  the  President; 
Pasteur's  "Studies in  Fermentation," fhnnW.  Ed- 
munds, the  limes,  Birkdale ;  and  three  slides  of 
mineral  crystals,  from  W.H.  Orattand,  Honorary 
Member. 

Mr.  Charles  Botterill  exhibited  and  explained  a 
new  form  of  life  slide  devised  by  him,  adapted  for 
the  examination  of  a  wide  range  of  objects.  The 
advantages  claimed  for  this  slide,  are  the  fadlity 
with  which  it  can  be  used  and  deaned,  its  reversi- 
bility, allowing  dther  dde  of  the  object  to  be  exam- 
ined through  thin  glass,  the  provision  for  renewing 
the  supply  of  water  without  disturbing  any  part  of 
.the  apparatus,  thus  enabling  objects  to  be  kept  un- 
der examination  for  an  indefinite  period,  the  same 
arrangement  also  allowing  of  the  introduction  of 
coloring  matters,  as  carmine,  indigo,  etc. ,  and  lastly, 
its  moderate  cost  and  durabiUty. 

The  Preddent,  Bev.  W.  H.  Dallinger,  made  some 
valuable  remarks  entitled  <*  Notes  on  BathyUus  as 
an  Entity  at  the  base  of  the  Organic  Series,"  hold- 
ing that  Bathybins,  as  admitted  by  Huxley  himsdf, 


has  a  vet  y  doubtful  existence,  and  that  it  is  not 
wise  to  bolsicr  up  an  hypothesis  quite  capable  d 
standing  without  Bathybins  as  an  argument  initi 
fkvor,  seeing  that  the  Foraminifera  fhmiah  an  ex- 
ample of  the  aimplist  form  of  granuleless  Proto- 
plasm, and,  therefore,  stand  much  lower  in  tbe 
scale  of  animal  life  tlum  even  the  AmoBbaa. 

The  Bev.  H.  H.  Higgins  made  some  interesting 
observations  on  the  **  Plasmodium  cf  theMyxomj* 
oetes,"  illustrated  by  diagrams.  He  described  some 
researches  which  he  and  Bev.  Wm.  Banister  had 
made  upon  this  fungoid  oondition,  and  Iromwfaicli 
he  had,  after  oondderable  patient  watching,  sne- 
oeeded  in  detaching  a  small  speck  which  exhibited 
under  the  microscope,  the  true  amcnboid  fonn 
showing  cnrioudy-shaped  moving  pseudopodia 
The  Bev.  Wm.  Banister  followed  with  Atfther  ob- 
servations on  the  subject.  The  meeting  ooodndd 
with  the  usual  converssiiotift. 


Tbe  Welieeley  CJollcge  Kleroeeeplcal  So- 
ciety.—This  Sodety  gave  a  reception  in  theXD- 
seum  of  the  Oollege  on  the  evening  of  June  16.  Dr. 
Hunt,  Preddent  of  the  Boston  Mlcrosoopica]  So- 
dety, was  present,  and  many  of  the  members;  iIbo 
other  distinguished  IHends  of  scienoe  and  edooa- 
tion. 

The  exhibits,  under  60  microscopes,  were  moetlj 
specimens  of  the  work  of  members  of  the  Sodety, 
and  some  of  the  more  interesting  were  as  folbira ; 

Anatomy  of  a  Cricket,  under  nine  miorosoopet, 
accompanied  by  illustrative  drawings,  iboviDg 
trache»,  labrum,  maxilla  and  mandibles,  digefti?e 
tract,  inside  of  proventrionlus,  cornea,  vsrtiealiee- 
tion  of  eye,  nervoiu  system.  Skin— papilla  vith 
taste-bulbs,  touch  oorpnsdcs  of  akin.  SUn  d  ¥ro^ 
under  1-26.  Hair-lbllide  with  oil  gland  and  tvetl 
gknd.  Section  of  retina  showing  seven  layen. 
There  were  several  very  interesting  prepantiooi 
from  the  Cray  fish.  The  liver  ccBoum;  section  of 
liver  Injected,  etc.  On  another  table  were  exhibited 
bread  and  cheese  mould,  and  the  nijeelinm  of  bread 
mould;  also  sporangia.  Fibro-vaaoular  bnndlei  io 
com  stalk,  also  annular  and  reticulated  veeiels, 
and  stellate  tissue  in  transverse  section  of  nnplis 
ad  vena. 

On  another  table  were  pollens  of  various  plants, 
and  plant  hairs,  peristome  and  operculum  of  most, 
odls  of  petal  of  pelargonium,  f^esh  water  algs,  or^ 
culation  in  stamen  of  tradescantia. 

Blood  corpuscles  of  newt,  and  circulation  m  arter- 
ies and  capillaries  of  mesentery  of  frog,  and  eeverti 
living  specimens  of  hydroidsand  bryoKoaocenpied 
another  table.  The  Sorby-  Browning  micro-speetit>- 
•cope  with  bright  line  micrometer,  ahowing  ab- 
sorption bands  in  blood,  attracted  much  atteotksL 
Two  microscopes  were  devoted  to  ro^  seetiona. 
Miscellaneous  specimens  mounted  bymeoberaof 
the  Sodety  were  exhibited  under  two  Unoedan 
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juid  Zentmeyer'f  Amerioan  Centennial,  with  para- 
boloid. There  were  also  ihown  micvo-photographt, 
multiple  images  in  eye  of  beetle,  itaroh  grains  of 
tons-les-mois,  and  qoinateof  quinine  with  polar- 
iseope. 

A  table  was  devoted  to  mounting  materials,  and 
the  processes  illustrated  by  the  ladies  in  attend- 
ance; and  another  table  which  attracted  much 
interest  wss  filled  with  specimens  of  the  elegant 
illustrated  volumes  from  the  microscopical  library, 
and  the  Journals  of  reference,  American  and  foreign. 

Many  of  the  slides  were  demonstrated  by  the  as- 
sistance of  drawings  and  charts.  Adjourned  until 
September. 

Mabion  Metgalf,  Corresponding  Sec^. 


PlfcllAdelplftlai  Aeademjr  ofKmtvrml  Sclettees 
— Btleroeeopieal   mmA  Biological   Beetloa. A 

regular  meeUng  was  held  Oct.  4, 1879,  Dr.  Kender- 
dine.  President,  in  the  chair.  After  the  usual 
routine  business.  Dr.  Carl  Seller,  the  lecturer  for 
the  evening,  spoke  at  length  upon  the  subject  of 
the'*  Histology  of  Tumors."  He  said  thai  he  did 
not  wish  to  enter  too  folly  or  too  sdentifleaUy  into 
the  histology  of  tumors,  as  there  is  so  much  differ- 
ence of  opinion  amoog  students  in  regard  to  the 
morbid  prooeases  involved,  and  because  he  desired 
to  adapt  his  remarks  to  the  comprehension  of  all 
the  audience. 

All  tumors  were  formerly  divided  into  sarcomata 
and  oardnomsta.  They  are  still  so  named,  hut  the 
sarcomata,  orJUahy  twmort,  were  considered  harm- 
less, while  the  oaroinomata,  or  cancerous,  were  held 
to  be  malignant.  The  lecturer  then  said  that  there 
were  many  of  the  sarcomata  as  malignant  as  the 
cardnomata,  the  malignaniqr  depending  in  great 
measure  upon  the  position  of  the  tumor  and  the 
pronenefs  to  secondary  deposits  of  tumors  in  dis- 
tant organs.  To  illnstrate  this  point,  he  called  at- 
tention to  the  fkot  lately  brought  forward  by  Dr.  8. 
W.  Gross,  of  Philadelphia,  that  the  round  and 
f  pindle-celled  sarooma  of  the  long  bones  are  by  far 
the  most  malignant  tumors,  and  that  they  usnaUy 
formed  secondary  deposits  in  the  luogs,  to  which 
the  patient  succumbs.  The  same  form  of  tumor  in 
connection  with  other  bones  was  not  to  be  consid- 
ered very  malignant,  and  could  be  removed  by  an 
operation  with  considerable  hope  of  saving  life. 

Tumors  are  at  the  present  day  divided  into:  first, 
those  fbrmed  of  connectiM-tiOTue  elements  in  various 
stages  of  development ;  and  second,  those  formed 
of  epiXheHal  structures.  The  presence  of  the  so- 
called  caneer-eeU  or  spindte-ceU  was  formerly  re- 
garded as  the  certain  evidence  of  a  malignant 
growth,  and  until  a  period  within  the  last  ten  years 
was  so  taught  in.  our  medical  schools.  This  spm- 
dle-oell  is  also  found  in  normal  connective  tissues, 
in  emknTomo  tissues,  cicatrices,  etc.;  and  although 
such  distinguished  histologists  as  Virchow,  Bill- 


roth, and  Bokitansky  have  endeavored  to  find  a 
special  cell  Indicative  of  the  malignant  nature  of 
cancer,  they  have  never  succeeded.  All  are  agreed 
that  cancer  should  not  be  regarded  as  anything 
distinct,  and  that  its  cell-elements  are  either  iden- 
tical with  the  embryonic  or  with  the  ihlly  developed 
tissues.  The  simplest  form  of  tumor  is  found  in 
grantUating  Hafue,  or  what  is  known  kb  proud  Jie»h. 
Wiien  we  make  a  section  of  such  a  neoplasm  we  find 
that  the  cells  present  the  simple  round  appearance 
analogous  to  the  embryonic  connective-tissue  cell, 
and  precisely  identical  with  the  cells  of  the  round- 
celled  sarcoma.  A  similarity  also  exists  in  the 
blood-channels  of  the  round-celled  sarcoma  and  of 
embryonic  tissue,  they  being  without  walls.  By 
throwing  out  prolongations,  and  by  contraction  of 
the  embryonic  cell-condition,  the  connectivc^tissue 
cells  are  formed,  and  in  granulating  surfaces  which 
advance  to  the  stage  of  healing,  we  find  the  cicatrix 
made  up  of  or  containing  the  spindle-cells.  These 
two  forms  of  cells,  the  one  as  found  in  simple  gran- 
ulating surfaces  as  well  as  in  the  round-celled  sar- 
coma, the  other  as  found  in  connective  tissue  and 
in  the  splndle-celled  cancer,  have  the  power  of  in- 
fecting the  tissues.  In  this  consists  the  special 
malignant  characteristic.  The  apparent  piesence 
of  the  round  cells  in  the  spiiidled-celled  tumors  is 
owing  to  the  transverse  sections  of  the  interlacing 
spindle-cells,  and  is  alwajs  so  regarded. 

The  nature  and  character  of  the  lipoma  or  fatty 
tumor,  the  osteoma,  and  various  tumors  formed  by 
the  admixture  of  these  elements,  were  referred  to 
by  the  lecturer.  The  fibroma  was  described  as  a 
tumor  which  in  itself  did  not  produce  any  danger- 
ous symptoms,  but  might,  indirectly,  by  its  posi- 
tion. Dr.  Seller  was  of  the  opinion  that  the  recurrent 
fibroma  of  the  English  surgeons  must  be  looked 
upon  as  an  encapsulated  spindle-celled  sarcoma, 
and  the  recurrence  in  loco  of  the  tumors  must  be 
explained  by  the  presence  of  tumor-elements  in  the 
tissues  outside  of  the  capsule,  which  elements  have 
the  power  of  reproducing  the  neoplasm. 

The  second  class  of  tumors,  the  epithelial,  were 
then  considered.  By  irritation  of  the  epithelial  el^ 
ments,  or  when  the  nutritive  processes  are  actively 
stimulated,  we  have  an  undue  development  of  these 
cells  outward,  constituting  the  form  of  tumor 
known  as  the  papilloma  or  wort,  the  simplest  form 
of  epithelial  tumor.  By  the  same  process,  limited 
by  the  thick  and  hardened  epidermal  layers  at  a 
later  period  of  life,  the  cell-growth  extends  inward 
in  the  direction  of  the  least  resistance,  and  the  form 
of  tumor  known  as  the  epithelioma  results. 

The  adenomata,  or  glandular  tumors  present  the 
;  appearance  of  increased  glandular  elements.  The 
'  proliferating  epithelial  cells  may  .however,  fill  up 
and  enlarge  the  acini  to  such  an  extent  that  finally 
the  limiting  membrane  is  broken  through,  and  the 
cells  continue  to  grow  into  the  adjacent  connective 
tissue,  where  we  find  nests  of  proliferating  cells, 
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nraally  of  an  elliptical  form  from  being  pushed  for^ 
wmrd.  When  the  conneotiTe  tUsoe  predominfttet, 
or  if  greatly  Inoreaied  in  amoont,  a  bard  loirrhas 
cancer  will  result.  If  the  oonneotiye  time  faila  to 
increase,  and  the  epithelial  cells  deyelop  to  such  a 
degree  as  to  wither  or  OTerbalanoe  it,  then  these 
cells,  also  breaking  down  frt>m  pressure,  etc..  form 
the  soft  Tariety  of  oanoerons  tumor.  In  oonolosion, 
the  lecturer  said  that  the  chief  point  which  heOe- 
sired  to  bring  before  the  gentlemen  of  the  Aeademy 
was,  that  there  is  no  such  thing  as  a  eaneereell,  and 
that  the  question  whether  a  cell  is  malignant  or 
not,  depends  upon  the  infiltration  of  the  new  cell- 
growth,  the  portion  of  the  cell-growth,  secondary 
deposits,  etc,  etc. 

Dr.  Alf^d  Beed  gaye  as  a  reason  why  the  lungs 
are  a  fayorite  seat  of  secondary  oanoerons  deposits, 
that  they  are  formed  by  the  same  germinal  layer  of 
the  embryo  as  the  bones. 

In  reply.  Dr.  Seller  said  that  tumors  not  originally 
situated  in  bones  form  secondary  deposits  in  the 
lungs,  and,  on  the  other  hand,  tumors  of  the  bones 
form  secondary  deposits  in  other  internal  organs, 
and  especially  in  glandular  organs.  He  further 
said  that  it  needed  but  a  yery  few  of  the  tumor  ele- 
ments carried  to  a  distant  point  by  either  the  circu- 
lation of  the  blood,  or,  as  is  more  frequently  the 
case,  by  the  lymphatic  circulation,  in  order  to  start 
a  new  point  of  deyelopment.  In  proof  of  this  the 
lecturer  related  some  experiments  lately  performed 
in  Germany,  in  the  course  of  which  a  few  cartilage 
cells  taken  fhmi  a  cartilaginous  tumor  were  en- 
grafted upon  the  cornea  of  a  rabbit,  and  also  in  the 
muscular  tissue  of  another  animal  of  the  same  spe- 
cies, which  formed  the  starting-point  for  similar 
growths  to  that  from  which  they  had  been  origin- 
ally taken. 

The  lecture  was  profusely  illustrated  by  dia- 
grams, and  by  a  large  number  of  slides  showing  the 
different  yarieties  of  tumors  and  their  histological 
detaUs. 


Subscribers  who  haye  a  surplus  of  interesting  mi- 
orosoopio  material,  or  objects  in  any  department  of 
natural  science,  which  they  wish  to  exchange,  may 
announce  it.  without  charge,  in  this  column.  The 
following  nues  must  be  obseired:  1.  The  priyilege 
of  announcing  an^Bxchange  is  oomflned  to  sub- 
soribers.  2.  Ezohanobb  only  will  be  admitted. 
Sales  and  purchases  for  cash  must  be  relegated 
to  the  adyertising  department.  8.  Each  exchange 
will  be  limited  to  three  lines,  and  must  be  legibly 
written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).    Be  oarefkil  about  the  address. 

To  mounters'  Large  quantities  of  pure  foramin- 
ifera.etc.,  for  first  class  prepared  American  ma- 
terial  *  send  samples  to  J.  Green,  The  Gross,  Harch, 
England. 

To  exohange,  40  acres  of  prairie  land  in  Sherbonm 
Go.,  Minn.,  on  St.  Paul  and  Pacific  B.  K,  00  miles 
from  St.  Pau\  for  second-hand  piano  or  organ. 
James  B.  Garns'>n,  P.  G.  Box  U2,  Georgetown, 
Texas. 


Wanted,  well  mounted  slides,  in  exchange  for  a 
German  student  lamp.  Address  H.  Watwn,  81 
Abom  St.,  Proyidenoe,  B.  L 

A  fine  LIston's  amputating  knilb,  cutting  blade  9^ 
inches,  made  by  Herostein,  in  perfect  order,  to  ex- 
change for  a  good  Valentin  knife.  W.  W.  Munson, 
Otisco,  N.  T. 

Wanted,  tertiary  and  oretaoeons  fossils,  soathem 
or  tropical,  marine  or  land  shells  and  rar«  miner- 
als, for  Deyonian,  Silurian  and  coal  measure  fossils, 
orN.  Y.  L.  and  F.  W.  shells.  Mississippi  Biyer, 
Uniondale  or  Eastern  minerals.  B.  u.  Wright, 
Penn  Ysn,  N.  Y. 

Will  exchange  for  well-mounted  objeots,  humso 
teeth  sections  from  any  part  of  tooth  desired. 
H.  A.  Moyer,  Kendallyille,  lod. 

Slides  of  pine  pollen,  so-called  sulpher  shower, 
which  fell  In  eastern  Pennsylyania.  March  17. 
Diatoms,  ye^etable  stainings,  etc^  in  ezcdiange. 
0.  Henry  Kam,  524  Gooper  street,  CkmdeD,  K.  J. 

Wanted,  a  good  stage  micrometer,  in  ftxrfiange 
for  fine  diatoms  and  other  desirable  matetiaL  M. 
A.  Booth,  Longmeadow,  Mass. 

Wanted,  an  achromatic  condenser  and  fltttng, 
or  Wenham*s  parabolic  reflector,  in  exehaoge  tor 
books  on  medicine,  or  state  i^hat  is  wanted,  H.  V. 
H.,  P.  G.  Box  47,  Goeymans,  Albany  Go.,  K.  Y. 

Slides  of  Nummilitio  limestone  fh>m  Pyramid; 
foraminifcrous  limestone,  India;  deep  sea  dredg- 
iugs,  yarious  parts;  Sertularia.     Hi«tologic8l  or 

Sathological  specimens   preferred.    Dr.  Ghas.  L. 
wasey.  New  Bedford,  Mass. 

I  haye  for  exchange  a  Kinne  self-centering  turr- 
table  with  circular  tabje.  Glark  M.  EUiott,  Au- 
burn, N.  Y. 

Stained  yegetable  tissue,  andpolariscope  objecta, 
to  exchange  Tor  any  other  mounted  objects.  A.  P. 
Brown,  P.  G.  Box  15,  Gamden,  N.  J. 

Diatoms,  Isthmia  enerris,  Oampylodiscas  cir- 
pens,  both  pure;  best  Jutland  cement -stein,  etc. 
Wanted,  good  recent  Pacific  coast  material.  Cor- 
respondence inyited.  W.  M.  Paterson,  lioftus, 
England. 

Exquisite  wild  s'-eds,  showing  points  of  familT 
likeness,  mounted  or  unmounted,  for  exchange. 
Bey.  J.  T.  Brown<  U,  Lyons,  N.  Y. 

Skin  of  shark,  bryazoa,  diatoms  bom  Cape  Coii. 
and  other  marine  mountings,  for  good  mounted  ob- 
jects; lists  exchanged.  Bey.  J.  D.  King,  Ohsthsm, 
Mass. 

Ferns,  mounted  or  unmounted,  Ibr  Nortbera 
species  of  same.  Lists  of  those  on  hand  and  those 
wanted  sent  on  application.  MaJ.  R.  H.  Wlldberger, 
Kentucky  Military  Institute,  Farmdale,  Ky. 

Cocoa  BcBbm  concert  flute,  made  by  Badger,  of 
New  York,  with  pure  silyer  keys,  cost  $100,  m  ex- 
ehaoge for  microscope,  stand  and  obieetiyes.  J.  H. 
Raymond,  76  State  street,  Brooklyn,  N.  Y. 

Good  pocket  magnifier,  1  lens,  1|  moh  diametv, 
oyal,  hard  rubber  case,  in  exchange  for  srood  stage 
micrometer,  ruled  into  lOOths  and  lOOOthsof  aa 
inch.  Address  F.  N.  T.,  Box  248,  Greenport,  8af- 
folk  County,  N.  Y. 

For  exchange,  weU  prepared  herbarium  sped- 
mens  from  the  flora  in  the  yicinity  of  GbicaKa 
Address  Mason  Bross,  5S0  Deariwrn  Ayenne,  Qii- 
oago. 

Diabantite,  a  newly  diaooyered  mineral,  sad 
other  specimens,  in  exohange  for  good  cabinet 
specimens  fh>m  other  looalities.  A.  H*  fifldjy.  Box 
686.  Kew  Britain,  Gonn. 


THE  AMERICAN 


Journal  of  Microscopy, 


POPULAR   SCIENCE. 


Vol.  IV. 


NEW  YORK,  OCT.,  NOV.,  DEC,  1879.        Nos.  10, 11, 12. 


Proceedings  of  the  American  Society  of 
Microscopists,  held  at  Buffalo,  N.  Y., 
Aug.  19, 20  and  21, 1879. 

BEPORTED  BY  DB.  CABL  SEHJER. 


HE  '  first  anntial 
meeting  of  the 
American,  Society  '■ 
of  Micro8Copi»t8, 
was  opened  in  the 
chapel  of  the  cen- 
tral school  biiild- 
ing,  on  Tuesday 
morning,  Angost 
19th,  at  10  A.  M. 
by  tlie  President, 
Dr.  R.  H.  Ward,  of 
Troy. 

Dr.  H.  R.  Hopkins  chairman,  of  the  local 
committee  then  delivered  the  following  ad- 
dress of  welcome: 

Mr  President  and  GENTiiE»iEN:— Letus 
exchange  congratulations  upon  this,  the 
occasion  of  the  first  meeting  oi  the  American 
Society  of  Microscopists. 

I  most  heartily  congratulate  each  and  all 
of  you  who  have  the  pleasure  of  rememl)er- 
ing  that  you  assisted  in  the  work  of  found- 
ing this  society,  and  I  also  congratulate  all 
of  you  who  have  the  opportunity  of  attend- 
ing the  first  meeting  and  of  enrolling  your 
names  among  the  list  of  its  meml)ers.  I  also 
ask  you  to  congratulate  the  citizens  of  Buf- 


falo, upon  the  fact  that  the  first  meeting  of 
this  society  is  held  in  our  citv. 

I  congratulate  you  upon  the  hearty  cor- 
diality with  which  yon  are  made  welcome 
by  every  member  of  your  local  committee 
and  the  various  societies  and  associations 
which  that  committee  represents,  and  I 
ask  yon  to  congratulate  us  upon  the  cheer- 
ing prospect  that  our  expectations  of  the 
pleasure  of  listening  to  your  deliberations 
are  so  near  fruition. 

Again  I  congratulate  you  upon  the  fact 
thBttheve  is  an  American  Society  of  Micro- 
scopists, and  I'believaihat  the  work  of  re- 
cording what  Americans  have,  doue  and  are 
doing  for  the  advancement  of  this  depig- 
ment of  science,  can  safely  be  trusted  to  thte 
future  of  this  Society.  With  this  thought 
in  my  mind  I  must  congratulate  you  upon 
the  prospect  of  having  with  you  one  who 
has  had  th^  rare  good  fortune  to  teach  the 
world  how  to  make  objectives,  whose  angles 
straddled  far  outside  the  limits  which 
authorities  had  fixed  as  the  boundaries  of 
the  possible.  Ix^t  us  give  all  honor  to  the 
moclest  yet  noble  American,  Mr.  Charles  A. 
Spencer,  at  once  the  father  and  the  genius 
of  modem  micro8c<)])y. 

Bright  and  ))leaHing  to  me  as  are  tlicse 
thoughts  with  which  I  would  welcome  you 
on  this  occasion,  there  are  othei-s  which  call 
for  still  more  hearty  congratulations.  I 
sincerely  congratulate  you  upon  the  nature 
of  the  study  which  this  society'  is  intended 
to  facilitat-e  and  encourage.  Tlie  labor  of 
the  microscopist  is  a  hopeful  labor,  and 
although  discouragement  and  despondencv 
will  come  to  all,  although  many  must  fail 
aud  Intt  few  succeed;  yet  in  the  light  of  the 
glorious  tiiumphs  of  the  various  makers 
and  workers  of  the  microscope,  triumphs 
which  within  the  period  spanned  by  the 
memoiy  of  many  now  pi'esent,   have  pro- 
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dnoed  the  high  degree  of  perfection  of  our 
optical  and  mechanical  appliances;  triumphs 
which  have  given  birth  to  whole  depart- 
ments of  scientific  knowledge  neither  dis- 
couragement nor  despondency  can  long  pre- 
vail. But  beyond  and  above  the  glorious 
inspiration  which  history  gives  us  are  we 
not  made  hopeful  by  the  feeling  that  the 
indomitable  perseverance  and  faith  which 
impels  the  student  to  strive  and  seek  after 
new  truths,  is  of  itself  a  sign  and  a  promise, 
that  to  some  patient  seeker  nature  is  still 
waiting  to  reveal  herself  ? 

Therefore,  I  congratulate  you  upon  the 
nature  and  character  of  the  work  you  have 
in  hand,  upon  the  sublime  patience,  courage 
and  glorious  achievements  of  the  Withers — 
upon  Hie  character,  the  zeal,  and  the  inspira- 
tion of  your  co-workers  and  upon  the  or- 
ganization which  gathers  all  these  elements 
and  from  them  weaves  the  web  of  progress. 

In  behalf  of  your  local  committee  and 
the  different  learned  and  professional  sooie- 
ties  which  that  committee  represents,  it 
welcomes  you  to  Buffalo.  May  your  meet- 
ings and  deliberations  be  as  profitable  to 
you  aa  they  wiU  be  entertaining  to  us. 

At  the  conclusion  of  his  address,  Dr. 
Hopkins  introduced  the  Hon.  Geo.  W. 
Clinton,  President  of  the  BufQedo  Society  of 
Natural  Sciences,  who  said  in  substance: 

In  common  with  the  gentleman  who  has 
addressed  you  and  the  gentleman  who  is  to 
address  you,  I  regret  extremely  that  custom 
makes  it  necessary  for  me  to  utter  any  more 
than  mere  words  of  welcome,  and  touch 
upon  subjects  with  which  you  are  far  better 
acquainted  than  myself.  I  can  only  say  I 
am  glad,  very  glad,  to  see  you  here.  I  have 
somewhere  seen  it  stated — I  am  not  sure 
but  that  you  will  find  it  somewhere  in  the 
books  upon  optics — that  the  human  eye  is 
a  very  imperfect  organ.  To  me  it  has 
always  seemed  a  marvelous  one.  Perhaps 
you  will  find  eves  in  certain  animals  that 
play  more  perfectly  under  certain  condi- 
tions. You  will  find  eyes  that  see  in  the 
dark  as  perfectly  as  in  the  day.  You  will 
find  eyes  that  are  more  microscopic  than 
the  human  eye.  And  in  a  certain  sense 
man*s  eyes  are  imperfect.  They  have 
come  from  the  hand  of  the  Creator  with 
limitations  to  their  power.  But  no  man  has 
a  perfect  sense.  What  would  these  grum- 
blers ask  ?  A  perfect  man  in  the  largest 
sense  ?  He  would  be  a  perfect  monster. 
Would  you  have  a  man  that  was  perfect 
from  his  birth  ?  Wliy,  what  a  world  it ' 
would  be  ?  How  radically,  how  constitu- 
tionally ^ou  would  have  to  change  things. 


It  is  man's  lot,  his  blessed  lot,  that  he 
should  grow,  that  he  should  find  happiness 
in  the  toil  which  brings  expansion  tolas 
faculties.  God  has  endowed  man  with  an 
intellect,  and  the  labor  which  aids  in  the 
growth  brings  him  nearer  to  his  Maker. 

What  shall  I  say  of  the  microscope,  the 
mighty  instrument  which  we  come  here  to 
study  and  to  honor  ?  In  its  simplest  fonn 
we  know  tha^  the  lens  comes  down  to  m 
from  remote  ages  from  the  inscriptions 
which  we  find  engraved  upon  the  gems  of 
the  ancients.  And  what  has  man's  intdlect 
discovered  from  that  simple  instrument? 
It  has  given  us  the  telescope  by  whi^  ve 
have  learned  volumes  from,  the  stars.  It 
has  also  given  us  the  microscope  by  which 
we  study  the  things  of  the  '*  eejcih  below/' 
And  in  this  study  of  the  infinitesimal  it 
seems  to  me  we  obtain  a  richer  knowledge 
than  any  we  can  find  in  the  study  of  infinite 
vastness. 

Science  and  art  are  so  intermingled  that 
it  is  difficult  to  separate  them,  ^d  what 
is  microscopv  ?  Is  it  a  science  or  an  ait? 
Strictly  sp^Jking  I  should  say  that  it  was 
neither.  It  furnishes  food  for  all  the 
sciences;  it  nourishes  all  the  arts.  What 
is  "hygiene,  what  is  the  structure  of  the 
human  brain  if  you  blot  out  microscopy  ? 

I  am  very  glad  to  see  tiie  American  Societj 
of  Microscopists  here.  I  know  that  the 
citizens  of  Bufialo  hold  you  in  high  esteem 
and  I  am  sure  your  stav  will  be  made  as 
pleasant  as  possible.  Of  all  the  sciences 
represented  here  none  are  more  dependent 
upon  microscopy  than  my  own.  It  is  there- 
for with  the  utmost  cordiality  that  I  bid 
you  welcome. 

Dr.  Thomas  F.  Rochester  followed  Judge 
Clinton,  in  the  foUowing  words  of  welcome 
from  the  medical  profession: 

There  is  no  pleasanter  word  to  hear  or  to 
utter  than — welcome.  And  when,  a  day  or 
two  since,  the  speaker  was  designated  to 
say  it  to  those  here  assembled  for  the  pL^rsi- 
cians  of  Buffalo,  he  felt  that  he  was  mncb 
honored  in  being  made  their  representatire 
to  discharge  a  most  agreeable  duty.  It  is 
not,  however,  as  strangers  that  we  mwt 
There  is  in  science  a  bond  of  fraternity  at 
once  broad  and  yet  close  and  cordiaL  The 
scholar  of  one  section  is  aflSliated  to  those 
of  others,  however  near  or  remote,  not  only 
by  common  pursuits  and  investigations, 
but  also  by  that  higher  and  loftier  spirit 
which  is  evolved  by  inteUectual  progress 
and  developes  of  necessity  a  feeling  of  con- 
genial ancl  fraternal  interest  towards  all 
who  strive  to  make  mind  dominant  oyer 
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matter.  In  addition  to  these  consequences 
and  effects  of  an  educated  and  elevated  in- 
tellectuality, there  is  between  you  and  us  a 
closer  and  more  intimate  tie  but  not  a  more 
binding  or  exalted  one — that  is,  a  profes- 
sional one.  A  physician  must  either  he  him- 
self a  microscopist  or  must  have  almost  daily 
recourse  to  one,  for  the  necessary  informa- 
tion to  piactice  his  profession  correctly  and 
conscientiously,  not  to  say  successfully. 
Nothing  is  ha^ided  in  taking  for  granted 
that  a  large  proportion  of  this  audience  con- 
sists of  medical  men.  The  microsco})e,  at 
first  a  necessity  for  professional  instruction 
and  information,  becomes  a  delight  and  at- 
traction which  captivates  its  employer  and 
leads  him  on*  and  on  in  the  boundless  fields 
of  science  which  it  unfolds  to  him,  and  il- 
luminates with  a  beauty  of  design  and 
structure  of  which  no  description  can  give 
an  adequate  idea,  and  of  which  the  most 
abstruse  thought  and  the  most  vivid  imagin- 
ation could  never  have  conceived. 

What  the  microscox>e  has  done  and  is 
doing  for  medicine  can  only  be  alluded  to. 
By  it  alone  we  obsei*ve  the  minute  homo- 
genious  and  wonderful  processes  by  which 
the  human  body  is  evolved  from  a  simple 
cell  to  the  complete  structure  we .  caU 
man.  By  its  information  we  recognise 
diseases  as  local  and  parasitic  which  for 
ages  had  been  considered  constitutional. 
By  it  the  various  secretions  and  excre- 
tions of  the  body  are  examined,  and  it 
alone  often  determines  whether  important 
organs  are  functionally  or  slructurally  dis- 
ordered. In  chemistry,  by  determining 
form  it  often  enables  the  examiner  to  pre- 
dict probable  properties.  These  thmgs 
and  many  others  the  microscope  has  done 
for  medical  science.  How  much  more  it 
will  doit  is  difficult  to  surmise.  Your  chief 
reason  for  gathering  here  from  all  points, 
many  of  them  far  distant,  is  to  extend  the 
knowledge  and  to  promote  the  use  of  micro- 
scopy. Such  meetings  apart  from  their  de- 
lighuul  social  elements,  must  afford  you 
great  pleasure  and  information,  and  by 
every  advance  ^ou  make  is  medicine  cor- 
respondinglv  aided  and  elevated. 

The  late  Valentine  Mott,  in  his  day  the 
most  celebrated  of  American  surgeons, 
desijg^ated  for  himself  a  coat  of  arms,  the 
subject  being  a  closed  hand  with  the  fore- 
finger extended  and  terminating  in  an  open 
eye,  indicating  that  his  touch  was  so  deli- 
cate and  correct  that  it  gave  as  positive  in- 
formation as  vision.  But  what  is  this  to  the 
microscope;  which  metaphorically  covers  us 
with  eyes,  which  penetrate  into  the  hidden 
depths  of  nature  and  bring  out  for  our  in- 
struction and  delight  visions  of  wonder  and 


of  beauty  and  of  power  ?  As  confreres,  and 
as  the  promoters  of  this  Science  of  Sight, 
again  welcome,  and  thrice  welcome. 

The  President,  Dr.  B.  H.  Ward,  in  re- 
sponse to  these  addresses  of  welcome  said: 

It  is  no  common  pleasure  to  be  able  to  re- 
ceive and  accept  the  welcome  to  this  Society 
extended  by  you,  and  through  you  by  the 
citizens  of  Buffalo;  and  to  give  voice  to  the 
reciprocation  by  our  members  t-o  your  words 
of  courtesy  and  appreciation.  We  meet  you 
under  peculiary  pleasant  circumstances. 
Those  of  us  who  had  the  pleasure,  some 
years  ago,  of  attending  the  Buffalo  meeting 
of  the  American  Association  for  the  Ad- 
vancement of  Science,  will  never  forget  that 
meeting  as  distinguished  not  only  by  its 
high  scientific  standard,  but  also'  b^  the 
cordial,  tlioughtful  and  delicate  hospitality 
which  made  the  week  memorable.  And 
from  the  prompt  acclamation  with  which 
the  invitation  to  meet  in  your  city  at  this 
time  was  accepted  last  year,  I  fear  you 
really  have  acquired  a  reputation  w£ich 
will  some  time  be  troublesome.  But  for 
all  this  we  have  been  pleasantly  disap- 
pointed this  summer.  We  expected  the 
careful  and  convenient  arrangements  which 
your  committee  have  made  for  our  comfort 
and  our  work;  but  we  never  dreamed  of 
their  supplying  us  with  the  coolest,  not  to 
say  the  coldest,  weather  that  was  seen  in 
the  midst  of  dog-days.  • 

In  one  other  respectt  our  position  is  pe- 
culiar. Our  Society  is  in  its  infancy,  only 
one  year  old,  and  just  learning  to  walk. 
But  though  small  in  years,  its  size  is  con- 
i  siderable,  its  members  numerous,  and  those 
[  who  are  interested  in  it  represent  not  only 
the  various  centres  of  scientific  culture,  but 
also  the  most  quiet  and  secluded  nooks  in 
the  country.  We  are  brought  together  by 
an  enthusiasm  almost  unknown  in  any  other 
branch  of  science.  We  are  stimulated  by 
the  study  of  those  little  things  which  lead  a 
philosopher  to  call  God  great  in  great 
things,  greatest  in  the  smallest. 

We  meet  with  the  expectation  of  a  most 
profitable  session;  and  we  thank  you  heartily 
for  your  interest  and  encouragement. 

Tlie  business  of  the  meeting  was  then 
taken  up,  and  as  the  Secretaiy  had  not  yet 
arrived.  Dr.  Seiler  of  Philadelphia,  was  on 
motion  appointed  Secretary  pro  tern. 

In  the  absence  of  the  Treasurer,  Mr.  Geo. 
E.  Fell,  of  Buffalo,  was  also  on  motion  ap- 
pointed Treasurer  pro  (em. 

The  election  of  new  members  and  the 
registratiou  of  old  ones  then  followed. 
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Finally  a  diHctission  aro»e  as  to  the  be»t  it  is  not  until  they  reach  maturity,  the  chief 
method  of  publishing    the  proceedings  of  j  ^^^  of  existence  tW  being  the  perpetnation 

the   Society  and  the  question  was  refen-ed '  f  *^?  7^^^' *^^\*^^y/'^^?'f^,  ,^^ 

*.  ilerful  change  which  naturalists  have  heen 

to  the  standing  committee,  with    order  to  pissed  to  call  a  retrograde  development  To 

report  at  an  early  day.  the  species  of  the  group  to  which  our  lema;n 

The  meeting  then  on  motion  luljourned;  ^x*long8»  the  expression  must  apply  if  at  alL 

«,,4^;i  a^^f^i^^^i.  1  Instead  of  the  free-swimming,  active  indi- 

until  aitemooii.  t    . ,     ,    .,     -       ,    ,  «^  j    xu    i     i 

I  vidual,  the  female  becomes  fixed,  the  head 

■  and  upper  part  of  the  thorax  with  the  tho- 

AT70.  19.  -AFTERNOON  SESSION.  j  racic  appendages,  are  buried  beneath  the 

The  meeting  was  caUed  to  order    at  3  Bkin  and  muscles,  or  other  soft  parts  of  the 


o'clock,  and  after  the  election  of  several  new 


host,  depriving  her  of  the  slightest  power 
of  loi'omotion ;  in  fact,  the  females  are  so 


meml)er8  had  been  announced,  Prof.  D.  S.  i  modified  by  the  loss  of  apparent  articnla- 
Kellicott,    of    Buffalo,  read  the  following   tion  and  reduction  of  external  organs,  that 

pai>er,   which  was  illustrated   by  enlarged  they  were  classified  with  wom^   until  tbe 

,  "  observations  of  M.  Sumray  and  Alexander 

4irawmgs:  ,  Nordman;  the  former  in  1822  discovered  the 

OB8EBTATIONS  ON  LERNEOC.TKA  CRr('L\TA.      j  true  uature  of  the  external  egg  tubes,  the 

Mr.  A  M.  Norman,    in   the   Zodoyist  of  I  latter,  a  little  later,  traced  the  life  history 

London,  in  1864,  remarks  as  follows:  **  Lit-  of  one  species;  since  the  appearance  of  the 


tie  has  been  done,  as  yet,  in   Great  Britain 
among  the  external  parasites  of  fish.     The 


works  of  Milne  Edwards  and  Dr.  Baird, 
their  place  among  the  Crustacea  has  heeu 
onlj^  work  that  ti-eats  of  them  is  Dr.  Baird*s  i  generally  understood.  They  certainly  af- 
*  History  of  the  British  Entoniosti-aca.'  It  ford  a  remarkable  example  of  adaptatibn  of 
is  fifteen  years  since  the  statement  appeared,  I  means  for  securing  ends;  an  example  of  as 
and  yet  it  has  recently  been  repeated  in  i  complete  passivity  as  it  is  possible  to  find 
substance  by  a  writer  in  Hardwickes  Science  amongt  animals. 

Gos^ij),  and  it  applies  with  equal  or  greater  The  adult  female  cmciata  is  a  parasit* 
force  to  the  state  of  our  kno\vledge,  and  to  uixm  the  rock  bass  (Anihloplites  rupesirU], 
our  literature  of  these  strange  creatures;  1  taken  in  the  great  lakes  and  tributaries, 
while  obserN'ations,  reseanrhes  and  paper's  The  species  was  described  by  C.  A.  Le  Seuei 
•  have  api)eared  concerning  higher  forms  of '  from  specimens  taken  at  Erie,  Pa.,  in  IS'U, 
Crustacea,  those  treating  of  these  lower  in  the  Journal  of  the  Academy  of  Natural 
forms  are  characterised  by  their  povei*tv.  ,  Sciences  of  Phila<lel}>hia.  His  description 
Few  species  have  been  descril)ed,  especially  j  is  as  follows:  "  Body  rectilinear,  clavate. 
among  such  as  are  pai-asitic  on  our  fresh  I  teiiuinated  by  five  tubercles  which  ara 
water  fishes,  while  the  habits  and  liistory  of '  rounded  behind;  head  armed  with  foursnb- 
still  fewer  have  been  published.  In  this  corneous  api>endices  in  the  form  of  a  cri)sa 
paper,  I  have  attempted  to  state  briefly  the '  and  a  little  curved  In^foi-e," 
results  of  my  study  of  the  y}>ecies  Ivcmeo'  Besides  the  formal  description,  he  statt's 
ty>yvi  CritciaUi,  of  Le  Seuer,  prefacing  it  with  some  facts  and  conclusions.  I  will  intnv 
some  general  remarks  about  tlie  gi'ouiJ.  i  duce  these:  "  Body  slender  toward  the  heaJ, 

•*  Of  all  the  cTU'ious  creatures  which  the  i  and  gradually  dilating  behind,  and  so  trarii*- 
naturalist  meets  within  his  researches,'  parent  as  to  exhibit  the  interior  parts  tli»- 
says  Dr.  Johnston,  **  there  are  none  more  j  tinctly.  At  the  extremity  of  each  of  the 
paradoxical  than  the  lei'ucp;  none  which  are  head  api>endice8  is  a  small,  black,  im- 
more  at  variance  "with  our  notions  of  animal '  pressed,  somewhat  oblong  point,  which 
conformation,  and  which  exhibit  less  of  may  be  an  o])ening  communicating  with  the 
that  decent  proportion  between  a  body  and ,  interior.     The  intestinal  canal  extends  the 


its  memljers  which  constitutes  what  we 
dioose  to  call  symmetry  or  l)eauty."  This 
offtre  appearance  pertains  to  the  female  only, 


whole  length  of  the  body  without  folds  or 
dilations,  but  gradually  enlarges  towarils 
the  posterior  extremity!     At  a  distance  of 


for  the  male  is  of  as  **  decent  propoition,"!  about  two-thirds  the  length  of  the  Ixxly 
as  beautiful  in  outline,  and  as  graceful  in  from  the  head,  an  annulated  vessel  origin- 
its  movements  as  most  others  of  the  numer-  ates  and  passes  downwards  on  each  side  oi 
ous  forms  of  the  free  copopedn;  and  tins  also  the  intestinal  canal;  this  double  vessel  seems 
of  the  females,  not  until  after  they  have  to  unite  at  its  superior  part  The  confono- 
passed  some  time,  equally  with  the  males,  ation  of  this  vessel  seems  to  indicate  it  is 
AS  free-swimming  cimstacea.  In  the  mean  an  ovary,  there  being  no  appearance  of  snch 
time,  having  undergone  at  least  two  moidts,  appendices  to  the  posterior  part  of  the  bod  v 
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as  exist  in  that  of  the  following  species:  L.  self  to  its  host,  is  on  the  sides  of  the  bodv; 
RadiaJtia  and  L.  BlcnyiviUiiy  and  which  prob-  the  majority  oconning  on  the  tail  third.  It 
ably  perform  the  function  of  branehise.  I  is  fixed  thus :  The  body  of  the  pai'asite  is- 
have  been  led  to  suppose  the  existence  of  ,sues  from  beneath  a  scale,  or  at  the  angle 
other  openings  in  the  tubercles  through  between  two;  the  upper  surface  of  head  and 
which  respiration  may  be  effected."  thorax  resting  close  beneath  the  skin,  with 

Concerning  the  transparency  of  the  bodv  the  under  side  of  the  head,  the  mouth  and 
walls,  I  observe  that  the  older  individuals  appendages,  together  with  the  thoracic  ap- 
are  not  sufficiently  transparent  for  advan-  pendages  resting  next  to,  or  within  the  flesh 
tageous  study  of  living  examples;  that  the  of  the  fish;  about  one-third  the  length  of 
ehitinous  exterior,  together  with  the  external  •  the  body  is  inserted  into  the  muscle,  a  cow- 
load  of  confervse  and  infusorial  life  which  irnclion  marking  an  ttrticulatlon  and  hearing  a 
they  usually  bear,  render  them  too  opaque  pair  of  appendages^  marks  the  point  to 
for  satisfactory  examination,  but  a  young  which  it  is  concealed.  This  oblique  setting, 
specimen,  i.e.,  one  having  recently  com-  together  with  the  fi-eer  motion  of  the  articu- 
l>leted  its  fmal  change,  is  beautifully  trans-  lation,  permits  the  body  of  the  parasite  to 
parent.  It  was  from  such  that  I  was  able  re«t  close  to  that  of  the  fish  when  it  moves 
to  make  my  drawings  with  the  camera,  of ,  through  the  water,  exposing  it  less  to  injury 
the  body,  thoracic  organs,  and  external  from  violent  contact  with  objects, 
ovary.  With  regard  to  the  small,  black,  After  removal  from  the  fish  they  exhibit 
impressed,  somewhat  oblong  point  at  the  little  motion.  The  appendicular  organs 
extremity  of  the  head  appendices,  I  must  continue  to  move,  and  the  intestinal  canal 
say  that  I  have  sought  for  it,  without  find-  continues  to  pulsate  for  some  time;  I  have 
ing  it,  or  anything  else  which  could  have  observed  it  twenty- four  hours  after  removal, 
been  thus  characterized.  The  alimentarj'  canal,  as  said  by  Le  Seuer, 

There  is  no  doubt  that  the  *•  annulated  can  be  traced  from  mouth  to  anus;  it  is  a 
vessel  originating  two- thirds  of  the  length  tube  without  folds,  but  somewhat  dilated 
of  the  body  from  the  head  end,  is  the  ovary,"  })osteriorly.  I  ^m  unable  to  detect  acces- 
or  rather,  as  they  do  not  appear  to  be  sory  digestive  organs.  It  contains  a  black 
**  united  at  the  superior  part,"  they  are  the  granular  matter,  more  api^arent  anteriorly, 
ovaries;  by  a  reference  to  the  drawing  it  The  canal  is  sunxmnded  by  a  light,  fiur, 
will  be  seen  that  they  originate  at,  or  reach  granular  mass  showing  here  and  there  oil 
to,  about  the  middle  of  the  body,  and  are  globules;  this  mass  moves  back  and  forth 
at  their  anterior  extremity,  folded  back  '  with  the  canal,  as  adjacent  part«  of  it  thus 
upon  themselves  for  about  one-third  their  move  with  the  pulsations;  from  the  begiu- 
leugth.  For  the  distance  they  are  each  ning  of  the  ovaries  to  the  head,  this  matter 
doubled,  they  overlie  the  intestinal  canal,  ,  seems  to  fill  the  space  between  the  canal 
and  sometimes  each  other,  which  fact,  no  and  the  bodv  walls.  In  a  fresh  individual, 
doubt,  led  to  the  expression,  *'  unite  at  the  I  obser\-ed  tlie  pulsations  took  place  once  in 
sni>erior  part."    Under  favorable  circuni-  fL\e  seconds. 

stances,  the  ova  which  give  them  their  It  still  remains  for  me  to  describe  the  ap- 
aunulated  appearance,  may  be  well  made  jiendagos  of  the  head  and  thorax.  I  will 
out.  The  absence  of  "  appendices  to  the  begin  by  referring  to  the  last  pair:  Fig.  4. — 
posterior  part  of  the  body  "  was  due  to  an  I  This  pair  stands  on  the  underside  of  the 
accident,'  for  they  are,  as  is  well  known,  '  posterior  border  of  a  segment  at  the  most 
the  external  ovaries.  I  have  at  different  I  constricted  portion  of  the  neck.  Fig.  1, 
times  taken  several  females  of  this  sj>ecies  '2. — They  consist  of  a  basal  portion,  proto- 
with  well-filled  egg-sacks;  still  a  majority  podite  ?  Fig.  4,  A. — On  which  stand  two 
of  the  older  ones  taken  in  July  and  August  |  lamellar  organs  which  I  designate  as  endo- 
are  without  them,  while  those  fei'tile  ones  podite.  Fig.  4,  C. — And  expodite.  Fig. 
taken  at  mid-summer  have  the  eggs  loaded  A,  6. — They  are  each  three  jointed  and  bear 
with  algfle  and  infesting  infusoria.  So  1 1  long  plumose  setae,  for  the  detailed  ar- 
suspect  the  most  favorable  time  for  study-  raugement  of  which  I  refer  to  my  drawing; 
ing  the  embryology  is  in  Autumn  or  Spring.  I  underneath  the  posterior  border  of  these 


The  young  specimens  used  for  drawings  af 
forded  a  clean  pair  of  egg-tubes  which  I  de- 
scribe as  follows:  Length  .083  inches, 
t<reatest  width  .018  inches.  The  outline  is 
fusiform,  slightly  curved  inwards.     There 


so-called  head  appendages  is  a  similar  pair. 
Fig.  1,  X. — Beneath  the  centre  of  the  head 
stands  another  pair  quite  like  the  other 
two.  Fig.  1,  Y. — This  pair  is,  however, 
smaller,  and  the  two  are  closer  together; 


are  about  ei^t  rows  of  eggs  at  the  widest :  they  are  but  a  short  distance  back  of  the 
part,  but  two  or  three  at  apex.  (Fig.  2.)  {pair  of  foot  jaws.  Fig.  5,  F. — ^At  the  base 
The  i)lace  at  which  the  parasite  attaches  it«  i  of,  or  just  below  the  mouth  parts.    These 
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three  pairs  seem  to  be  qnite  analogous  in 
structure  to  the  swimming  feet  of  free  cope- 
podcL  Their  use  may  be  to  force  from  the 
wound  such  matter  as  the  irritation  pro- 
duced by  the  action  of  the  parasite  may 
cause  to  settle  there. 

The  mouth  appendages  are  an-anged 
about  a  conical  body,  corresponding  to  the 
head,  as  I  think,  among  higher  forms;  in 
the  median  line  at  the  apex  of  the  head; 
when  under  the  compressor,  it  is  bent  under 
and  then  is  directed  backwards.  I  have  been 
unable  to  confine  it  in  any  other  position 
so  aiB  to  sketch  it.  This  cone  ends  in  a  blunt 
point  at  the  opening  of  which  certain  hooks 
appear  which  I  suppose  represent  the  man- 
dibles, although  quite  different  in  form  from 
those  parts  in  higher  forms.  On  either  side 
of  the  cone  stand  two  organs  which  I  take 
to  be  the  first  and  second  pairs  of  antennae. 
I  describe  them  as  follows:  First  pair.  Fig. 
5,  A.  Three-jointed,  the  first  joint  as  long 
as  the  other  two  which  are  equal  to  each 
other;  for  arrangement  of  spines,  refer  to 
the  drawing.  Fig.  5.  The  second  pair. 
Fig.  5,  B.  Is  two-jointed;  joints  equal; 
se&  at  the  termination  long  and  hooked. 
Below  the  mouth  opening,  J)ut  reaching  to 
it,  is  a  pair  of  foot-jaws.  Fig.  5,  F.  The 
articulations  of  these  organs  are  hard  to 
make  out;  the  last  joint  bears  at  its  apex 
five  strong  hooks;  at  its  base  is  a  thumb-uke 
projection,  and  a  styliform  appendage.  The 
specimens  used  in  my  observations  were 
taken  from  rock  bass  taken  in  the  Shiawas- 
see River,  the  Upper  Saginaw,  at  Corunna, 
Mich.  About  one-fourth  of  the  fish  taken 
had  one  or  more  of  the  parasites. 

This  paper  was  discussed  by  Prof.  Tut- 
tle  and  the  author. 

Prof.  Tuttle,  of  Columbus,  then  made 
some  remarks  on  the  minute  structure  of 
the  spinal  cord  in  marspobranch  fishes, 
during  which  he  called  attention  to  the 
peculiar  distribution  of  the  grey  and  white 
matter  in  these  fishes. 

His  remarks  Were  discusp.ed  by  Dr.  Seiler 
and  Prof.  J.  Edwards  Smith,  the  advantages 
and  disadvantages  of  the  freezing  micro- 
ti )me  being  the  chief  points  in  the  discus- 
sion. 

A  letter  from  the  Mayor  of  Buffalo  was 
then  read,  inviting  the  members  to  inspect 
the  public  buildings,  which  was  accepted 
and  a  vote  of  thanks  tendered  to  the  Mayor. 

A  vote  of  thanks  was  also  tendered  to  Mr. 
Charles  Fasoldt,  for  the  donation  to  the 


Society  of  a  slide  of  his  fine  ruling.    After 
this,  the  meeting,  on  motion,  adjourned. 

In  the  evening,  a  large  audience  assembled 
in  St.  James'  Hall  to  hear  the  PiesideDt'^ 
address,  which  read  as  follows: 

Members  of  the  American  Soci£tt  or 
MiCROSCOFiSTS — Since  this  is  a  new  Society, 
as  yet  without  a  history,  a  policy,  or  a  thor- 
oughly organized  membership,  it  is  behered 
that  an  informal  address,  in  a  popular  form, 
in  regard  to  the  position  and  objects  of  onr 
society  will  be  more  timely  and  useful  thus 
such  a  technical  report  of  original  work  a^ 
would  usually  be  expected  in  a  Presideotii 
annual  address. 

The  formation  of  this  Bocietv,  and  the 
presence  of  this  audience  here  to-night  to 
welcome  its  first  public  meeting,  brings  ii& 
to  the  contemplation  of  a  branch  of  science, 
insignificant  in  years,  trivial  in  respect  to 
its  means  and  objects  of  study,  but  great  in 
its  accumulated  results,  and  in  its  record  of 
influence  exerted  upon  the  recent  progres.^ 
of  human  thought  and  the  development  of 
modem  science;  a  department  of  leaminir 
almost  every  step  in  whose  progress  has  been 
a  revolution.  It  is  scarcely  more  than  a 
hundred  years  since  an  enthusiastic  friend 
of  the  microscope  announced  oertain  im- 
provements in  the  instrument  as  rendering 
it  "  agreeable  to  the  curious.**  It  is  within 
the  memory  of  persons  now  only  in  nuddl» 
age,  that  a  majority  of  people  still  consid- 
ered the  instrument  merely  an  elegant  tov. 
that  an  author  who  brought  one  to  tluH 
country  at  a  cost  of  $1,000  was  derided  for 
his  foolish  expenditure,  and  that  the  higii 
price  of  superior  Kngliftb  instruments  w&4 
repeatedly  and  formally  stated  as  the  rea- 
son of  their  limited  sale  in  this  counttr— 
where  they  are  now  commended  by  their 
cheapness  coqipared  with  those  mann&i'- 
tured  here.  It  is  onl^  thirtr  or  forty  yeu^ 
since  the  English  opticians,  Doth  theoretical 
and  practical,  be^an  the  development  of  the 
really  modem  microscope,  a  work  in  which 
they  were  soon  aided  and  sometimea  sur- 
passed by  their  friends  in  France,  G^ermanj 
and  this  country.  It  is  about  the  same 
length  of  time  since  the  brilliant  discoveries 
of  Ehrenberg  spread  abroad  from  Qermanv. 
fascinated  the  naturalists  of  England  ami 
this  country,  and  taught  the  whole  world 
the  possibilities  of  the  new  means  of  i^ 
search;  yet  in  those  few  years  an  amount  of 
;  work  has  been  done  which  it  is  the  labor  of 
a  life-time  to  review.  A  dozen  yeare  ago 
I  the  microscope  was  so  complete  and  satisfat'- 
tory  that  some  admirers  considered  it  to 
I  have  reached  its  limit  of  practical  imp^ov^ 
I  ment.     One  author  called  it  the  only  perfect 
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instiiiment,  bj  which  it  was  meant  that  it 
was  the  only  instrument  of  human  construc- 
tion whose  pei-formance  equalled  its  theory, 
whose  adaptations  to  its  objects  left  nothing 
fnrthei:  to  be  desired,  in  whose  contrivance 
or  execution  human  science  had  nothing 
further  to  ask  from  human  art.  Yet  every 
succeeding  year  must  have  been  a  surprise 
to  such  an  author;  the  perfect  instrument 
lias  become  more  jierfect,  though  it  is  mani- 
festly faulty  still;  the  stand  has  been  made 
less  clumsy  but  more  steady,  less  compli- 
cated but  more  convenient,  less  showy  but 
more  durable,  less  costly  but  more  useful. 
The  objectives  have  been  improved  in  defini- 
tion, greatly  increased  in  available  aperture, 
and  supplied  with  far  better  applicmces  for 
cover-adjustment;  the  inunersion  system 
has  become  universally  introduced,  its  use 
extended  to  the  means  of  illumination,  and 
the  advantages  of  a  literally  homogeneous 
iloid  recognised;  the  binocular  arrangement 
has  grown  from  an  experiment  of  disputed 
value  to  a  priceless  luxury  if  not  a  literal 
necessity;  means  of  illuminating  at  definite 
and  known  angles  have  become  available; 
the  spectroscope,  and  the  sensitized  plate  of 
the  photographer,  have  become  powerful 
accessories;  and  the  instrument  of  which 
that  proud  remark  was  so  lately  made,  has 
already  become  absolete  and  grotesque,  one 
of  the  curiosities  of  history  rather  tlian  an 
instrument  of  precision  well  fitted  for  deli- 
cate sdentific  work. 

Still  more  recent  and  sudden  has  been  the 
evolution  of  our  extensive  system  of  micro- 
scopical societies.  Of  our  thirty  societies 
many  have  been  formed  during  the  last 
two  years,  a  large  number  originated  in 
1874  and  thereafter,  and  scarcely  two  or 
three  outdate  the  origin  of  our  Troy  socieijr 
in  1868.  As  late  as  1874,  when  I  first  col- 
lected those  particulars  in  regard  to  the  so- 
cieties which  were  published  early  in  1875, 
so  little  public  attention  had  the  movement 
commanded  that  data  in  regard  to  them 
were  collected  with  much  difficulty  and  de- 
lav.  Many  of  the  older  organizations  are 
Rtfll  strong  and  active,  and  many  of  the 
newer  bodies  are  now  large,  and  energetic, 
and  full  of  life;  and  I  hope  that  one  ot  the 
direct  results  of  the  foundation  of  this  gen- 
eral society  will  be  the  birth  of  new  local 
associations  in  those  centres  of  scientific 
culture  where  they  are  still  wanting.  (Per- 
haps this  cause  may  be  believed  to  have 
had  something  to  do  with  the  new  arrival  in 
Detroit  within  the  last  few  days.)  Resi- 
dents at  those  localities  should  not  hesitate 
from  want  of  experience  or  doubt  of  success; 
but  should  consider  the  present  time  the  best 


time  and  act  accordingly.  It  is  easy  to  row 
with  the  tide,  and  the  tide  sets  that  wa^.  Mi- 
croscopy is  in  favor  now,  and  societies  are 
popular,  and  some  of  the  newest  of  them 
have  already  surpassed  in  size  the  eldest. 
It  is  not  requisite  to  affect  much  learning, 
incur  much  expense,  or  wait  for  the  sup- 
port of  a  crowd.  In  any  community,  how- 
ever unscientific,  where  there  are  a  few  per- 
sons so  intelligentiy  interested  in  the  micro- 
scope Bfi  to  use  it  with  advantage,  and  suf- 
ficiently homogeneous  to  take  pleasure  in 
associating  together,  if  those  persons  will 
but  meet  together,  with  their  instruments, 
statedly  and  systematically,  for  such  work 
in  this  department  as  may  correspond  with 
their  tastes  and  qualifications,  the  formation 
of  the  society,  whatever  they  may  call  it, 
will  not  only  be  possible  but  actually 
accomplished;*  and  if  they  wiU  take  the 
trouble  to  interest  and  encourage  be^- 
ners,  and  without  arrogance  or  clannish- 
ness,  to  make  welcome  as  members  all  who 
are  Ukely  to  be  really  useful,  the  work  of 
building  up  the  society  will  thereafter  take 
care  of  iti^f.  How  often  such  a  society 
should  meet  will  depend  upon  the  amount 
of  leisure,  and  of  scientific  and  literary  ao- 
tivitv  of  its  members.  A  few  good  meetings 
are  mr  better  than  many  poor  ones;  yet  too 
long  intervals  tire  out  the  enthusiasm  of  the 
participants.  The  experience  of  our  Ameri- 
can cities  seems  to  teach  that  meetings 
should  usually  be  held  either  once  or  twice 
a  month.  How  far  the  society  should  be 
popularized,  how  formal  should  be  its 
meetings,  and  how  distinctiy  literary  its 
proceedings,  how  prominent  a  place  should 
be  given  to  the  mere  exhibition  of  instru- 
ments and  objects,  and  how  freely,  if  at  all, 
intelligent  persons  not  especially  cultivating 
this  branch  of  science  should  l>e  made  wel- 
come as  visitors,  will  depend  almost  entirely 
upon  local  considerations,  which  can  be 
best  judged  by  those  who  are  fiuniliar  with 
the  ground,  especially  by  any  who  have 
the  advantage  of  experience  in  the  organi- 
zation and  direction  of  affidrs.  It  may  be 
said,  however,  that  it  is  safer,  as  well  as 
more  generous,  to  err  on  the  side  of  liber- 
ality than  of  exolusiveness;  that  such  socie- 
ties, like  plants,  are  .very  likely  to  grow 
best  in  the  light;  and  that  science  can  be 
best  cultivated  by  the  few  when  it  is  best 
understood  and  appreciated  by  the  many. 
It  should  also  be  remembered  that  a  scien- 
tific society  or  club  is  not  a  school  to  be 
bedrilled  by  one  or  two  pedagogies,  nor  a 
lecture  association  to  be  regularly  addressed, 
from  above,  by  a  few  professional  lecturers, 
still  less  bv  the  same  numl)er  of  amateur 
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instmctors,  but  a  body  of  members  affiliated  Philadelphia,  dnring  the  Centennial  snm- 
by  community  of  tastes  and  purposes,  who  mer,  that  I  should  l>e  at  the  meeting  of  the 
meet  on  an  equsl  platform  for  mutual  vork.  .  American  Association  for  the  Advancement 
Of  course,  they  will  recognise  as  leaders !  of  Science  in  this  city,  the  next  morning, 
those  among  them  whose  intellectual  discip*  •  adding  that  the  plan  of  meeting  so  near  was 
line  and  experience  in  aflGairs  would  render  favorable,  as  it  enabled  members  l>otli  to  at- 


them  indispensable  as  guidep;  but  they  will 
be    induced,   unless    those '  leaders    prove 


tend  the  meeting  and  to  visit  the  Exhibition 
at  Philadelphia  during  the  same  trip,  he 


wanting  in  judgment  or  in  tact,  to  feel  an  looked  puzzled,  and  I'ephed  that  he  did  not 
active  interest  and  mutual  responsibility  in  think  Buffalo  near,  they  would  consider  it 
the  work  of  the  society,  whatever  that  may  a  gi-eat  way  off  in  Engfand.  Furthermore, 
be.  And  the  standard  of  work  in  the  bo-  it  is  well  known  that  some  who  can  give  the 
ciety,  even  though  it  should  therefore  be  time  to  attend  distant  meetingH,  have  other 
less  formal  or  intellectual  than  would  please  plans  which,  unless  they  can  be  harmoniztd, 
a  few,  should  not  be  set  too  high  to  secure  |  will  stand  more  or  less  in  the  wav  of  this, 
the  free  and  somewhat  equal  participation  j  The  practical  questions,  then,  of  novr  often 
of  the  membership  generally.  The  mem-  \  these  meetings  should  be  held,  and  over 
bers,  if  intelligent,  will  appreciate  wisdom  what  range  of  territory,  and  bv  what  means 
and  experience,  and  the  power  to  direct,  a  steady  and  adeauate  attendance  can  Ije 
none  the  less  because  it  takes  the  form  of  maintained  after  the  attraction   of  novelty 


an  associate  and  not  of  a  director;  and  the 
leaders  can  afford  to  be  generous  if  they  are 
qualified  to  be  at  the  head. 


has  ceased  to  act,  and  the  tax  upon  time, 
and  thought,  and  money,  has  liecome  felt 
should  receive  the  most  serious  and  deliK 


It  is  as  easy  to  found  a  general  as  a  local  '  erate  consideration,  and  all  the  aid  that  c^ 
society,  but  not  so  easy  to  secure  its  per-  !>«  derived  from  the  experience  of  oth^r?.  in 
manence.  Our  infant  society,  the  first  an- '  order  that  our  plans  may  In?  wise  and  om 
niversary  of  whose  birthday  we  celebrate*  succe^^s  pennanont. 

to-night,  begins  its  life  at  a  time  most  for-  Tlie  inteiTuption  to  the  mailing  of  slide* 
tunate.  Never  before  could  it  have  been  on  account  of  legal  technicalities,  which  has 
bom  witli  half  the  present  chance  of  life,  been  a  subject  of  jirominent  interest  durintf 
The  favoring  circumstances  soom  strong,  the  past  year,  has  just  reache<l  a  satisfactorr 
and  the  hindrances  those  only  that  are  in- '  settlement,  of  which  it  is  a  })leasure  to  uoi 
herent  in  the  circumstances  amid  which  it  j  make  the  first  public  announcement  The 
must  live,  if  live  it  can  at  all.  AVe  enter  the  old  law  forhadc  mailing  glass  or  object> 
field  with  courage  and  enthusiasm.  Success  j)acked  in  gla.ss;  and  as  apphed  to  the  l»1»- 
seems  to  be  simultaneous  with  effort.  The  jects  for  which  it  was  intended,  its  wi«^oni 
first  meeting  was  equal  to  our  hopes;  the  i  was  not  questioned.  Probably  its  authors 
second  surpasses  the  first.  But  we  must '  never  thought  of  the  little  subject  of  micro- 
realize  that  the  magnitude  of  the  project  scopical  slides,  and  the  inconvenience  t*i 
involves  the  most  serious  responsibilities,  scientific  students  which  would  r€«nlt  fnmi 
To  justifv  its  name,  an  American  society  interruption  to  their  transit  through  tht 
must  6e  American ;  it  must  l>e  neither  meagre  mails.  It  was  evident  fr'.  n  the  first  that 
nor  IocaI;  it  must  have  a  large,  active,  and  ditficulty  might  ijossibly  ^iiisebv  literal  en- 
permanent  membership,  well  distributed  forcenie'nt  of  the  law,  and  that  relief  must  W 
among  the  various  sections  of  the  country ;  sought  from  (^ongress,  and  not  from  thf 
it  must  include  names  of  recognized  ability  Post  Oflice  Dej)jii'tment  It  needetl  no  oi- 
and  influence,  and  must  l>e  really  rep-  ficial  decision  to  establish  that  glass  shd^ 
resentative  of  American  microscopy ;  it  were  made  of  glass,  and  an  apiieal  to  thr 
must  be  a  power  as  well  as  a  name.  Department  could  only  compel  them  to  *»!•- 
To  make  it  feeble  would  be  a  failure,  to ;  stract  a  privilege  which  had  always  beet 
make  it  local  would  be  a  farce.  Yet  the  ob-  \  practically  enjoyed  without  thought  of  con- 
stacles  in  the  way  of  success  are  such  as  flict  with  the  spirit  or  intention  of  the  Jaw. 
might  well  check  "any  faith,  but  the  enthu-  and  without  a  single  complaint  of  injun 
siasm  of  youth.  Distances  are  great,  in  done  or  feared.  When  the  American  Postal 
this  country,  and  not  all  men  of  science  ai*e  Microscopical  Club  (originally  named  Mi- 
men  of  wealth  or  of  leisure.  Many  jiersons  '  cro -Cabinet  Club)  was  organized  for  iht 
of  distinguished  qualifications  for  member-  purpose  of  cultivating  microscopical  scieorr 
ship  have  written,  this  year,  that  distances  by  interchange  of  written  communicatidS' 
are  too  great,  and  that  tne  time  and  expense '  and  objects  uirough  the  mails,  and  with  a 
involved  will  prevent  their  participation,  membership  distributed  thronghont  i^' 
When  I  remarked' to  a  London  friend,  at  United  States,  its  oflioers  brought  this  mi ii> 
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ject  before  prominent  members  of  Congress 
and  receiTed  assurances  that  the  interests  of 
science  should  not  be  overlooked,  and  that 
the  desired  objects  conld  doubtless  be  at- 
tained without  objection  wlien  the  postal 
laws  should  next  be  revised.  As  yet  no  in- 
convenience, save  occasionally  a  local  and 
trivial  one,  was  experienced,  as  the  post 
o^ces  generally  allowed  the  slides  to  pass 
without  fear  or  question.  But  during  the 
Jast  winter  public  agitation  produced  the 
inevitable  result  of  forcing  an  application 
of  the  law  to  this  case,  of  rendering  the 
mailing  of  slides  improper  and  impracti- 
cable, and  of  abruptlv  suspending  the  oper- 
ations of  the  Postal  Club.  Meanwhile  a 
new  postal  law  has  been  prepared  and  is 
now  in  force.  At  the  request  of  scientific 
men,  and  without  objection,  a  clause  was 
in.serte<l  in  that  bill,  allowing  the  Post- 
master-General to  decide  without  constraint 
in  regard  to  the  safety  of  such  postal  mat- 
ter. It  was  supposed  by  many  that  this 
settled  the  difficulty  at  once,  but  the  new 
rpgnktions,  made  public  three  months  ago, 
rRiuired  objects  T>ftcked  in  glass  to  be  con- 
tained, for  double  security,  in  a  suitable 
case  which  should  be  itself  inclosed  in  an 
uiiter  case  of  metal  or  hard  wood.  Some 
turther  delay  was  experienced  in  obtaining 
1  case  whicli  should  fulfill  these  conditions 
to  the  satisfaction  of  the  Dei)artment  and 
dthout  too  much  expense  or  weight  to 
mswer  our  purposes.  A  package  just  re- 
ceived from  Washington,  and  which  meets 
he  approval  of  the  Department,  will  show 
t  perfectly  feasible  manner  of  packing  slides 
or  mailing,  with  the  certainty  of  official  ap- 
>roval  at  headquarters.  This  box  is  wrap- 
x^l  in  a  strip  of  thin  sheet  brass,  which 
nay  be  used  an  indefinite  number  of  times. 
The  added  weight  and  expense  are  not  large 
nd  the  trouble  not  greater  than  that  from 
>ai)er  wrappers.  The  inner  case,  in  this 
tistance,  is  the  regular  box  latebr  exclu- 
ively  used  by  the  Postal  Club.  It  is  like 
he  common  racked  boxes,  except  that  it  is 
kicked  with  cloth  in  the  manner  de\T8ed  by 
lyself  tw^o  years  ago,  every  *  part  of  the 
(ide  except  the  centre  where  the  cover- 
la.ss  is  situated,  being  supported  by  a  thick 
lyer  of  soft  cloth.  Since  the  introduction 
f  this  method  the  loss  of  slides  by  crack- 
ig  has  become  almost  unknown.  As  a 
»sult  of  this  adjustment  of  the  postal  dif- 
7ulty,  steps  are  now  being  taken  for  the 
iimediate  reviyal  of  the  Postal  Club.  [Box 
I  own]. 

One  of  the    most    important  questions, 

leoretical  and  practical  combined,  which 

now  fairly  before  the  microscopical  world 


and  still  is  in  an  unsettled  state,  is  that  of 
gaining  definiteness  and  uniformitv  in  mi- 
crcnnetry.  In  this  field  emergencies  have 
arisen  during  the  past  year  which  have 
compelled  me  to  take  considerable  respon- 
sibility, as  well  as  to  perform  a  large  amount 
of  work,  tinistingtliat  the  generous  approval 
of  my  colleagues  would  accept  and  ratify 
what  seemed  at  the  time,  and  what  seems 
now,  most  consistent  with  the  interests  of 
science  and  the  dignity  of  this  body.  It 
will  be  remembered  that  a  year  ago,  just 
at  the  close  of  our  Indianapolis  meeting,  re- 
solutions were  offered  favoring  the  adoption 
of  the  metric  system  for  micrometry,  and 
the  one  hundi-edth  millimetre  as  the  unit  to 
be  employed,  inviting  foreign  co-operation, 
and  acce])ting  an  ofifer  of  standard  mi- 
crometere  from  Pi'of.  William  A.  B^ers,  of 
the  Astronomical  Obsenatory  of  Harvard 
University.  None  of  these  points,  save  the 
last,  were  new  or  unconsidered.  They  had 
been  studied  at  leisure  for  years  by  many 
members  who  were  present.  The  metric 
system  had  been  adopted  by  all  the  civilized 
world  except  Bussia,  England  and  the 
United  States;  and  its  universal  adoption 
was,  as  a  rule,  earnestly  desired  and  favored 
by  the  educated  scientific  classes.  It  has 
been  adopted,  or  recommended  after  ma- 
ture delibemtiou,  by  the  National  Acad- 
emy of  Sciences,  the  American  Metrological 
Societv,  the  American  Association  for  the 
Advancemont  of  Science,  by  the  American 
Society  of  Civil  Engineei-s,  the  United  States 
Coast  Survey,  the  United  States  Marine  Hos- 
pital Service,  the  American  Medical  Associa- 
tion, the  Congress  of  Optlialmologists,  and 
by  the  largest  State  and  local  medical  socie- 
ties, and  by  loading  medical  schools,  and 
journals,  by  numerous  boards  of  education, 
college  faculties  and  local  scientific  societies, 
and  l)y  experts  in  various  branches  of  science 
and  ari.  On  the  other  hand  the  resolutions 
contained  some  minor  faults,  mostly  ui  mat- 
ters of  taste  or  tact,  which  could  have  been 
easily  remedied  by  reference  to  a  committee. 
But  there  was  no  time  for  reference  or  for 
adequate  discussion,  and  I'ather  than  dis- 
courage their  object  by  failure  or  postpone- 
ment, they  were  adopted  and  referred  to  the 
local  societies  for  consideration.  They  were 
passed  unanimously,  at  a  small  session,  it  is 
true,  but  by  the  same  vote  which  established 
this  society  and  authorized  its  meeting  here 
to-day.  As  too  often  happens,  their  inci- 
dentcd  faults  attracted  more  attention  than 
their  really  scientific  object.  The  unit  pro- 
posed was  evidently  too  long  for  integers 
and  too  short  for  fractions,  and  unlikely  to 
receive  a  single  approval  either  at  home  or 
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abroad;  the  proposal  of  international  action,  micrometry,  and  to  so  modify  the  form 
thongli  its  object  was  nniversallv  approved,  of  the  other  resolutions  as  to  l^Te  the  im- 
was  in  a  form  not  likely  to  accomplish  that ;  poilant  questions  of  accurate  measnrements 
object;  and  the  liberal  offer  of  Professor  and  convenient  and  scientific  nomenclatim 
Bogers  was  wholly  misunderstood  and  per-  in  a  favorable  form  for  the  attainment  d 
verted,  until  it  took  the  form  of  the  pre- !  valuable  results. 

posterous  statement  that  it  was  proposed  '  Whether  this  society,  as  such,  shall  co&- 
to  make  Prof.  Bogers'  micrometers  standard  i  tinue  to  be  known  as  actively  inter^ied  in 
as  distinguished  from  those  of  other  ( !) !  this  reform,  it  is  for  yon,  not  me,  to  saj; 
makers,  not  the  least  amusing  of  all  the  blun-  j  though  I  sincerely  hope  thAt  the  memlien 
ders  and  absurdities  of  this  precious  state-  will  unanimously  agree  with  me  in  judging 
ment  being  the  association  in  any  manner,  that  it  ought  to  do  all  that  its  inflneDce. 
of  trade  nvalry  or  mercenary  considerations  ■  without  dictation^  can  do  in  this  directioQ 
with  the  work  of  one  of  our  most  generous  But  I  for  one  do  not  deem  the  decisions  of 


societies  or  other  corporate  bodies  decisive 
and  final.  I  am  not  much  elated  hj  their 
approval,  or  discouraged  by  their  oi^im- 


scientists  who  has  freely  shared  with  the 
public  every  result  of  his  labors,  while 
spending  thousands  of  dollars  upon  his  in-    ^ 

vestigations  without  a  thought  or  a  possi- 1  tion.  I  have  an  average  amount  of  res})ai 
bility  of  ever  seeing  the  money  again.  It  for  the  motives  but  not  for  the  effidencrcif 
soon  became  evident  that  an  organized  legislation.  In  State,  in  church,  in  science^ 
treatment  of  the  subject  was  required  to  se-  it  is  possible  and  easy  to  cany  ont  krs 
cure  a  prop^  and  unprejudiced  discussion  about  in  proportion  as  they  are  unneceaean. 
of  the  objects  of  the  resolutions.  Feeling  People  who  do  not  need  govenuneDt  &ip 
much  responsibility,  as  the  presiding  officer ,  easily  governed.  ^  Persons  who  apprediit- 
of  this  socie^,  and  of  one  of  the  oldest  of  the  authenticated  micrometers  will  use  tk: 
local  societies,  but  having  no  authority  to  if  the^  can  with  or  without  the  approTal  af 
appoint  an  evidently  necessary  committee  societies;  and  those  who  do  not  desire  thos 
that  should  represent  not  only  this  society,  will  be  about  as  little  controlled  hj  oBdi 
but  also  sections  of  the  country  not  yet  decisions.  While  the  encouragement  uitl 
named  upon  our  rolls,  I  brought  the  sub-  support  of  societies  and  of  officials  is  ad- 
ject before  our  local  Association,  and  we  in-  come  and  valuable  as  far  as  it  exiaids,  I 
vited  all  the  societies  that  could  be  reached  '  have  more  faith  in  the  power  of  indindnai 
to  join  with  us  in  the  selection  of  a  National  '  influence,  and  to  that  I  look  for  an  exunplt^ 
Committee  for  the  consideration  of  this  sub-  which  is  able  to  settle  this  question  beyood 
ject.    The  response  from  the  larger  and  ac-  appeal. 

tive  societies,  and  from  distinguished  indi- ,  In  our  micrometry  we  have  the  anomAlj 
viduaLs,  was  a  cordial  and  almost  unani-  |  of  a  system  of  work  capable  of  a  preci^i^^^ 
mous  approval.  Many  of  the  societies  nom- 1  almost  if  not  quite  unknown  elseirhere  \o 
inated  to  the  committee  members  distin- 1  human  art,  for  what  other  wholly  vr^ci^ 
guished    as    specialists    in  this  branch  of  procedure  possesses  a  demonstrated  lim:^ 


microscopy;  both  societies  and  eminent 
scientists  contributed  valuable  opinions 
upon  all  the  points  at  issue;  and  a  large 
committee  was  organized  which  will  at  a  pro- 
per time  tender  a  report  of  progress  to  this 


society.  And  while  speaking  of  this  com- 
mittee, I  will  take  the  liberty  of  saying  that 
it  woidd  be  a  pleasure  to  me,  and  I  doubt 
not  to  all  of  us  on  this  side  of  the  Lakes, 
if  our  friends  from  Toronto  or  Montreal,  or 
any  other  points  in  the  Dominion  which 
may  be  represented  here,  would  nominate 
members,  and  thus  make  it  an  American 

instead  of  a  national  body.      To  prevent; ^- 

confusion  or  misapplication  of  the  practical ;  grains  of  sand,  and  clippings  of  wire;  ™ 
suggestions  which  follow,  and  which  natur- 1  the  odds  against  us,  ttiat  we  know  hov  to 
ally  belong  to  this  time  and  place,  it  is  ne- !  do  better.  Arrange  your  microscope  so  &• 
cessary  to  anticipate  the  report  of  the  com-  to  magnify  3,000  or  4,000  times,  maJ^i^f^ 
mittee*^  so  far  as  to  say  that  it  will  recom- 
mend to  this  society  to  rescind  its  approval 
of  the  1-lOOth  millimetre  as  tlie  unit  for 


of  accuracy  inside  of  the  l-dOO,000th  of  u 
inch,  and  yet,  until  now,  we  have  made  m' 
reasonable  effort  to  free  onrpelveB  trm 
avoidable  errors  known  to  be  manvtin}^ 
larger  than  that  amount     While  coal  at  $4 


a  ton  and  muslin  at  six  cents  a  yard  are,  t^ 
at  least  pretend  to  be,  measured  with  ap- 
paratus thai  has  been  carefully  verified  \'} 
standards  of  *  known  quality,  we  have  \^^ 
measuring  spaces  almoet  infinitesiinall.^ 
small  by  standards  of  only  commeraai 
quality  and  possessed  of  manifest  and  en- 
corrected  errors.  This  fact  is  too  sugge^tiTr 
of  the  days  when  micrometers  consisted  o: 


one-thousandth  of  an  inch  on  the  bt^ 
seem  three  or  four  inches  long  Uii  ;)Tigh  *^** 
lenses,  then  arrange  an  ocular  micrometer 
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80  that  the  magnified  one-thousandth  of  an 
inch  shall  he  covered  hy,  for  instance,  one 
hundred  divisions  of  the  ocnlar  scale,  and 
finally  ascertain  exactly  how  many  of  the 
one  thousandths  of  an  inch  on  that  or  any 
other  plate  will  he  similarly  measured  by 
precisely  the  same  onb  handled  divisioi^ 
above  it.    Judging  from  my  experience  and 
that  of  others  who  have  laried  the  experi- 
ment,  you  will  probably  find  a  perfectly 
measurable  discrepancy  between  the   dif- 
ferent spaces  of  the  same  name ;  so  that 
even  your   own   measurements,  with    the 
same  apparatus,   will  not  be   comparable 
with  each  other  tmless,  as  often  done,  you 
select  some  one  average  space  aa  a  basis  of 
eoznparison,  and  are  careful  to  use  only 
that.       Now   we   axe   trying   to  ascertain 
which  of  these  vBrious  spaces  is  the  correct 
one;  or  if  not  one  is  right,  then  to  obtain 
one  that  shall  be;  or  if  that  cannot  be  done, 
at    least  to  determine  a  known  error  from 
wliich  we  can   compute   definite   results. 
This  is  not  a  question  of  makers,  or  dealers, 
or  trade  interasts  in  any  form,  but  of  un- 
mixed and  independent  scienoa    We  are 
attempting  to  procure  a  standard  because 
we  need  it,  and  we  hope  for  the  cordial  as- 
aistance  of  microccopists  of  really  scientific 
spirit  in  the  difficult  work  of  attaining  it, 
and  in  the  almost  equally  important  task  of 
bringing  it  into  general  and  respected  use. 
I  caU  this  a  standard  for  convenience,  and 
not  in  a  strict  or  ultimate  sense.     Strictly  it 
is  only  an  authenticated  copy  of  a  standard, 
or  portion  of  a  standard,  namely,  of  the 
world's  standard  metre  or  standurd  yard ; 
and  hence  the  importance,  not  fully  shared 
by  the  original  metre  itself,  of  its  corres- 
ponding perfectly  with  its  theoretical  length. 
The  adoption  of  the  metric  system  has 
a    formal  sound,   and  its  difficulties  have 
been,  to  say  the  least,   well    represented. 
Hut,  to  the  extent  of  its  use  in  micrometiy, 
it  really  presents  no  difficulties  and  many 
advantages.     The  value  of  the  millimetre 
and  its  decimals  must  be  made  familiar  to 
the  mind  for  other  purposes,  even  for  the 
understanding  of  exclusively  English  litera- 
ture, and  to  use  it  for  our  own  measure- 
ments and  statements  will  merely  assist  to 
keep  it  fresh  in  mind.   The  English  system, 
or  rather  tradition,  presents  no  pair  of  units 
so  convenient  for  the  microscopist  as  the 
'  millimetre  for  large  objects  and  the  1-lOOOth 
millimetre  for  small  ones.   For  the  purposes 
of  most  people,  for  use  in  micrometry  alone, 
it  is  sufficient  to  remember  that  the  milli- 
metre is  about  one* twenty-fifth  of  an  inch, 
and  surely  that  is  no  great  intellectual  task. 
!Nor  would  it  waste  a  large  portion  of  a  life- 


time to  learn  the  whole  series  from  the 
metre  down,  remembering  that,  in  round 
numbers,  the  metre  is  a  yai'd,  with  three  or 
four  inches  to  spare,  tiie  decimetre  one- 
tenth  of  that  40  inches  or  4  inches,  the 
centimetre  one-hundredth  of  that  40  inches, 
or  4-lOths  of  an  inch,  and  the  millimetre 
one-thousandth  of  that  40  inches,  or  4-lOOths 
or  l-25th  of  an  inch.  The  real  difficulty 
lies,  I  believe,  not  in  memorizing  the  value 
of  the  few  new  units  required,  but  in  the 
awkward  and  useless  habit  of  stopping  to 
translate  every  item  from  the  new  unit  to 
an  old  one.  Any  one  can  add  a  few  new 
words  to  his  vocabulary,  a  few  new  units  to 
his  tables,  without  hina.  The  telephone 
and  the  phonograph  have  brought  no  dia- 
aster  along  with  their  new  double  Greek 
names.  An  educated  person  can  leam  in  an 
hour  all  the  new  terms,  values  and  pro- 
portions of  the  whole  metric  system,  with 
its  interesting  and  suggestiye  relations;  and 
the  time  would  be  well  spent  though  he 
never  used  the  system  again.  But  1  also 
know  by  experience  that  he  can  also  use  it 
a^in  easily.  When  you  once  leam  by  a 
little  practice  to  think  in  the  new  units  the 
same  as  in  the  old,  the  apprehended  dif- 
ficultiee  vanish  unaccountably  and  can 
scarcely  be  brought  to  mind  again.  If 
asked  to  estimate  the  width  of  this  room  in 
yards,  onlj  a  child  unfamiliar  aa  vet  with 
the  practical  use  of  measures  would  sav  to 
himself,  "It  seems  to  be  about  90  leet, 
which  would  be  30  yards."  You  would 
rather  look  at  the  wall  to  see  how  many 
times  longer  than  a  yard  it  is.  So  if  you 
will  take  a  metric  rule,  leam  well  how  the 
millimetre  looks,  and  its  dec.  the  centi- 
metre, and  leam  to  use  it  in  measuring  and 
estimating  the  size  of  suitable  objects,  such 
as  insects  or  flowers,  you  will  find  it  as  easy 
to  think  in  millimetres  as  in  lines,  inches, 
feet,  or  yards,  to  say  nothing  of  the  comfort 
of  knowing  that  you  are  m  no  danger  of 
being  lost  between  several  kinds  of  the  same 
name. 

Aside  from  the  selfish  though  sufficient 
motive  of  our  convenience,  I  ho]>e  we  shall 
practically  adopt  the  metric  system,  because 
we  can  thus  contribute  a  trine  of  influence 
towards  its  general  introduction.  It  seems 
plain  enough  now  that  our  country  made  n 
.serious  mistake  in  not  adopting  it  at  first; 
and  I  am  satisfied  that  it  is  still  best  for  us 
to  use  it,  notwithstanding  the  greatly  in- 
creased difficulties  in  our  way.  It  is  not 
questioned  that  this  is  the  best  system  ever 
tried  or  proposed,  and  the  only  one  that  can 
possibly  come  into  general  use;  it  is  not  de* 
nied  that  it  w^ould  simplify  education,  and 
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snbstitute  order  and  intelligible  relatiouB !  value  the  records  of  tlie  past  with  their 
lor  the  confusion  of  oar  present  metrology;! elaborate  computations,  and  tables,  and 
it  possesses  as  many  points  of  convenient  |  surveys;  but  few  of  the  people  of  tcwlaj 
relationship  to  our  old  system  as  could  come  in  contact  with  these  directly,  anii 
reasonably  be  expected  in  any  new  one;  it  those  few  could  alford  the  extra  trouble  for 
is  admitted  to  be  excellently  adapted  to  all ,  the  sake  of  the  far  greater  interests  in- 
scientific  work;  it  has  been  satisfactory  to  |  volved.  It  is  not  scholars  to  whom  leam- 
mechanica  and  manufacturers  who  have  ac- 1  ing  in  an  unfamiliar  form  is  a  terror;  ther 
tnally  used  it;  it  has  been  gradually  and '  will  spend  lifetimes  in  working  over  such 
completely  introduced  into  large  shops .  loi^  merely  for  the  pleasure  of  the  work, 
using  costly  tools  and  machinery,  witliout  •  And  so  much  of  it  as  is  required  tea:  use  ia 


serious  expense,  and  to  tlie  satisfactioii  of 
the  managers.  Almost  without  exception 
its  friends  are  those  who  have  used  it,  and 
objections  to  it  come  fh>ni  those  who  have 
not  You  hear  less  of  the  evils  it  has 
caused  than  those  it  would  cause.  Further- 
more it  offers  us  a  carefully  elaborated 
scheme  of  international  cooperation,  wliioh 
we  have  but  to  adopt  in  order  to  place  oui*- 


the  dailv  life  of  the  illiterate  worid  is  cod 
stantly    modified,    and    modemizedy     and 
adapted,   by  spedalists  of  various   kinds, 
who  inherit  the  progress  of  the  past  bni 
adopt  the  fashions  of  the  yreeeat. 

To  adapt  a  homely  phrase  which  has  rt^- 
markably  vindicated  itself,  in  another  field, 
in  recent  history  the  proper  way  to  intrrv- 
duce  Uie  metric  system  is  to  introdnce  it: 


selves  in  harmony  with  the  rest;  the  metric  '  not  to  decide  why  others  should  use  it,  bn: 

astern  is  all  intemationaL     It  also  unifies  >  to  use  it  ourselves*    Nor  need  we  not  wait  to 
most    entirely    the    xec^ords     made    by  lie  certain  of  the  feasibility  of  securing  its 
persons  adopting  difEereiit    units,  since  a  universal  use.    It  may  be  profitably  used  in 
statement  of  sisie  will  be   practii^allv  the ,  science  though  not  accepted  in  trade.     Tlie 
Mune  to  the  eye  and  to  tlie  ear,  and  will  1*0-  chemists  have   adopted    it  fullv  and  with 
quire  no  formal  mathematical    reduction,  1  satisfaction  in  their  work,  in  th^  teachings 
whether  made  in  centimetres,  millimetres, ,  and  in  their  books;  the  physicians  are  adopt- 
or  in  decimals  of  a  millimetre.     Fortunately ;  ing  it  in  different  psrts  of  the  country.  au<I 
we  have  all  tried  the  experiment  for  our-  j  the  micioscopistiB  may  well  enjoy  its  *&bcili- 
selves,  in  one  department,  and  know  what  ties  whether  others  do  so  or  not. 
some  of  the  objections  are  worth.      Our  I     Tlie    most    important   suggestion  to  \^ 
system  of  currency  is  precisely  like    the  made  in  respect  to  the  use  of  the  microscope 
metric  series  of  weights  and  measures,  and  1  is — not  to  foi'get  to  use  it.     Tlie  instmm^^nr 
18  marked  essentially  by  the  same  evils  and ,  itself  is  brilliant  and  attractive,  and  a  r>- 
benefits.     Wlio  now  believes   that    having !  fined  taste  and  cultivated  appreciation  of 
adopted  a  currency  incompatible  with  tlie ,  the  beautiful  may  well  derive  pleasure  from 
English  svstem  has  caused  us  a  hundredth  |  familiarity  with  its  exquisite  brass-work  and 
part  of  the  trouble  it  has  save<l,  notwith-  its  subtle    optical  refinem^its.      But   tltt^ 
standing  that  it  laeke«l  the  advantage  of  love  of  the  instrument  is  liable  to  make  ih 
putting  us  in  harmony  with  tlie  rest  of  the  forget  that  it  is  partly  a  tool  and  not  wholly 
world  ?      Who  now   feels  cut  off  from  tlie  a  toy.     Unless  inteUigently  careful  to  avoi.l 
past  because  of  the  change,  or  regrets  the  it,  we  may  fall  into  the  folly  of  becoming 
loss  of  the  pounds  and  shillings  so  long  as  I  men  of  magnificent  preparaiaons,  but  unim- 
he  has  dollars  enough,  and  of  the  right  1  portant  results;  of  forever  getting   ready  to 
kind  (it  is  not  ensv  to  satisfy  evei*ybody  j  do  nothing;  of  accumulating  a  vast  quaiit-itr 
about  that)  ?    Wiio  has  found  the  poor  o\y-  of  exquisite  material,  which  shall  be  lost  tii 
pressed  and  the  laboring  classes  annoyed  1  the  Avorld  as  soon  as  we  jxtssess  it^     An  il< 
by  the  system  we  adopted  ?    Who  has  yet  I  lustration  from  a  less  famOiar  object,   not 
incurred  a  burdensome  expense  in  hiring  associated  with  our  own  habits  and  possibly 
accountants  skilled  in  a  foreign  and  to  us ,  with  our  own  mistakes,  will  best   explsiii 
obsolete  nomenclature  to  compute  from  the  |  this  difficulty    which   is  at  the   bottom  <»f 
records  of   the    past    how  many  pounds,   nearly  all  the  }>rejudice  that  really  exist'^ 
shillings  and  pence  our  grandmothei-s  paid ,  against  our  speciaJty,  and  which  has  letl 
for   their  bonnets,  or  our   gi*aiid fathers  for  j  some  perhaps  too  haslrr  critics   fso  object  to 
their  ships  or  their  farms  ?    The   truth  is  the  very  name  of  microscopist.     Suppose  a 
the    new    system  is    so    much  lietter    for ,  person  to  become  fascinated  with  the  iniren- 
our  present   purposes    that    we    are    glad  |  ious  construction  of  a  nnt^^racker.  He  likes 
to  use  it  as  soon  as  we  fairly  know  how;l  the  kernels  that  are  hidden  in  the  nut-shelLs 
and  I  believe  that  the  same  would  be  true  of  |  but  is  far  more  pleased  with  the  methoil  of 
tlie  whole  metric  system.   We  do  not  under- 1  getting  them  out.     He  studies  up  the  tran.s- 
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missions  and  resolutions  of  forces  l>v  wliich ' 
the  power  of  his  hand  is  applie<l  to  the  nse- 1 
fnl  purpose  of  disintegrating  the  stony 
pericarp  of  the  tempting  fruit.  He  knows ! 
the  qufdities,  the  atlvantages  and  disadvan- 1 
tages  of  the  different  material  used  in  con- 
structing the  crackeiu.  He  can  tell,  to  a 
day,  when  the  different  styles  were  invented 
ami  patented,  and  by  whom.  He  has  the 
merits  and  faults  of  every  maker  at  his 
lingers'  ends,  and  he  knows  whose  style  of 
manufacture  is  best  adapted  to  every  kind 
of  nut.  He  has  a  faultless  collection  of  nut- 
<rackers, and  of  nuts  to  try  them  on;  pos- 
sesses nut-crackers  of  brass  and  iron,  of 
bronze  and  of  steel,  and  possibly  one  of 
solid  silver;  has  them  furnished  with  han- 
dles of  mahogany  and  rosewood  and  maple, 
and  covered  with  leather  or  c4oth,  or  not  at 
all,  as  the  most  discriminating  judgment 
should  dictate,  and  finished  in  everv  stvle 
known  to  art.  But  with  all  this  prepara- 
tion, he  never  ciucks  any  nuts ;  unless  inci- 
dentally, and  for  the  sake  of  showing  how 
the  machines  work.  A  child  with  a  hammer 
and  a  stone,  and  a  sharp  appetite  for  meats, 
might  teach  sages  a  lesson  here.  Of  coui-se 
somebody  must  devise  improvements  to  the 
apparatus  if  they  are  to  be  made  at  all ;  but 
this  devotion  to  the  instniment,  as  such,  is 
more  likely  to  lye  overdone  than  negle(rted. 
Yet  I  would  not,  even  by  implication  or 
omission,  disparage  the  use  of  this  instru- 
ment as  a  mere  recreation.  I  am  a  strong  be- 
liever in  the  value  of  amusement,  and  in  its 
importance  to  individuals  somewhat  in  pro- 
j)ortion  to  the  weight  of  the  responsibilities 
of  their  more  serious  life;  and  I  know  not  a 
more  worthy  toy  for  the  entertainment  of 
a  thoughtful  person  than  the  microscope. 
Many  of  the  most  cultivated  and  distiu- 
j^iished  men  use  it  as  a  recreation,  and  do 
well;  but  they  are  intellectual  and  scientific 
s]>irit8  who  use  it  as  a  toy;  they  are  not 
either  intellectual  or  scientific  Iwcause  they 
so  use  it.  It  would  save  a  vast  amount  of 
wasted  energy  and  lost  opportunity  if  there 
were  a  clear  appreciation  of  the  differen<*e 
l)etween  microscopy  as  a  play,  and  micro- 
scopy as  a  science.  It  is  most  common  and 
most  desirable  to  combine  the  two,  provided 
we  are  not  therebv  misled. 

Wliat  may  be  called  the  scientific  uses  of 
the  microscope  were  earlier  cultivated,  and 
have  become  more  fully  developed  and  ap- 
]>reciated  than  its  practical  ones.  The  in- 
strument had  revolutionized  the  sciences  of 
Zoology  and  Botany,  and  made  great  con- 
tributions to  paleontology  before  its  applica- 
tion to  the  practical  needs  of  civilization  had 
been  fairly  attempted.     Nor  is  it  to  be  re- 


gretted that  the  higher  and  more  noble 
field  was  occupied  first  and  received  the 
most  and  best  work. 

But  lately  the  practical  applications  have 
been  made  prominent,  and  thev  constitute  a 
field  attractive,  comparatively  little  worked, 
and  where  labor  that  is  original  and  really 
valuable,  is  certain  to  be  appreciated.  The 
study  of  fabrics  and  the  different  articles  of 
commerce,  their  various  qualities  adultera- 
tions and  sub£(titution8,  is  a  field  as  fresh  as 
it  seems  to  be  pre-occupied;  the  exhaustive 
work  of  HassaU,  which  would  be  discourag- 
ing if  recent,  does  not  apply  to  existing 
facts,  and  the  work  of  to-dav  is  still  to  be 
done;  and  it  surely  needs  to  be  done  when 
adulterants  are  adulterated  at  wholesale, 
and  microscopic  specimens  themselves  falsi- 
fied for  the  purpose  of  trade.  The  interest 
sure  to  attach  to  such  work  may  be  inferred 
from  the  attention  commanded  by  recent 
discussions  in  regard  to  the  discrimination 
of  wool,  and  the  distinguishing  of  butter 
from  oleomargarine  which  is  not  essentially 
a  fraud  and  only  becomes  so  when  bought 
without  a  knowledge  of  its  character.  The 
sanitary  and  medical  uses,  in  the  investi- 
gation of  water-supply,  the  purity  and  ex- 
cellence of  food  and  medicines,  the  accurate 
discrimination  of  diseases,  the  causes  and 
laws  of  contagion  (including  that  well  urged 
but  still  disputed  germ-theory  of  disease), 
are  still  more  important  themes,  which, 
though  comparatively  familiar,  still  offer 
numerous  vital  points  for  completion  or 
reconsideration.  The  usefulness  of  the 
lenses  in  war  as  well  as  peace,  has  been  per- 
manently established;  the  pigeon  post  of 
Paris  during  the  seige  having  taught  a  les- 
son how  the  isolation  of  an  invested  city 
may  be  broken  by  their  means. 

I'he  legal  uses  of  the  microscope,  offer  a 
department  so  large  that  it  might  almost  be 
regarded  as  a  new  science  under  the  name  of 
Microscopical  Jurisprudence;  and  a  few  sug- 
gestions in  regard  to  that  subject  will  oc- 
cupy the  remainder  of  this  adiess.  Some 
of  its  details,  as  for  example  the  discrimin- 
ation of  blood  and  other  important  varieties 
of  stains,  have  been  ti*eated,  and  conveni- 
ently, under  medical  jurisprudence,  though 
they  are  not  medical  iO  any  extent,  and 
though  they  belong  properly  here.  Others 
are  entirely  new  and  are  appropriately,  and, 
I  understand,  in  the  opinion  of  the  courts, 
just  as  properly  objects  of  judicial  considera- 
tions as  are  the  so-called  medical  portions. 

The  importance,  in  this  respect,  to  hu- 
manity, of  chemical,  physiological,  patho- 
logical, and  microscopical  learning  and 
skill,  can  beet  be  appreciated  by  reflecting 
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upon  the  means  which  modem  science  and 
art  have  famished  for  successfully  violat- 
ing the  rights  of  fellow  men,  and  for  escap- 
ing from  the  consequences  of  such  acts. 
With  the  telegraph,  the  popularized  press, 
and  the  railway  at  command,  it  sometimes 
seems,  notwithstanding  the  counter  e£fect 
of  these  agencies  in  bringing  criminals  to 
justice,  as  if  well-planned  crime  might  be 
committed  with  impunity,  and  society  lose 
so  much  of  its  safety  as  is  derived  from  the 
fear  of  punishment.  But  at  this  ijoint 
science  appears  with  still  more  subtle 
means  of  discrimination,  and  the  balance  is 
yet  preserved  on  the  side  of  right. 

The  admission  of  the  facts  and  opinions 
presented  by  scientific  men  as  a  proper 
means  of  influence  in  judicial  procedures,  or 
in  other  words,  a  general  admission  of  expert 
evidence,  having  but  recently  become  an 
important  agency,  and  one  that  seems  likely 
to  grow  in  power  if  managed  strictly  in  the 
interests  of  truth  and  science,  it  is  essential 
that  men  of  science,  before  falling  into  pos- 
sible errors,  should  clearly  establish  and 
agree  upon  those  principles  of  action  which 
shall  guide  them  in  such  cases.  The  spiiit 
of  science  is  that  of  truth,  not  partisan- 
ship. The  facts  and  opinions  of  science 
should  be  developed  with  absolute  imparti- 
ality. They  should  be  given  fully  and  freely, 
whether  apparently  favorable  or  unfavor- 
able to  the  person  for  whom  they  are  pre- 
pared. 

The  scientist  should  allow  his  name  and 
influence  to  be  used  only  when  the  full 
bearing  of  his  statements,  in  spirit  and  in 
probable  effect,  and  without  qualification  or 
reserve,  is  exactly  what  it  purports  and 
seems  to  be.  Nor  should  he  allow  his  aid  to 
be  used  to  the  detriment,  in  liis  judgment,  of 
honest  individual  or  social  interests.  I  am 
aware  of  the  difficulty  of  this  position;  he 
cannot  hope  to  judge  correctly  every  case 
in  advance,  which  even  the  members  of  the 
legal  profession  do  not  claim  ability  to  do, 
but  he  should,  in  my  opinion,  limit  his  in- 
fluence to  those  cases  where  the  facts  within 
his  cognizance  seem  to  fully,  not  partially, 
uphold  his  action,  and  where  they  do  not 
seem  likely  to  be  used  in  the  accomplishment 
of  wrong.*  Fortunately  he  is  under  no  com- 
pulsion of  usage  or  the  necessities  of  society 
to  act  in  any  case  against  his  own  convic- 
tions. The  custom  of  defending,  so  far  as 
practicable,  almost  evei-j'  cause,  however 
undesirable  its  success  might  be,  although 
apparently  unavoidable,  is,  in  the  judg- 
ment of  those  outside  of  the  profession  best 
qualified  to  decide,  the  least  satisfactory 
point  in  the  relations  of  present  legal  usages 


to  the  interests  of  society;  a  point  at  whicb 
no  doubt  all  honorable  members  of  tiie  pro- 
fession take  the  gi'eatest  care  to  prevent 
their  personal  success  and  that  of  their  cli- 
ents from  becoming  a  hardship  to  others; 
where  persons  without  character  who  are 
liable  to  creep  into  any  profession  without 
becoming  assimilated  to  it,  find  it  easiest, 
for  selfish  purposes,  and  with  impunity,  to 
make  themselves  the  enemies  instead  of  tlie 
friends  and  protectors  of  society.  The  scien- 
tific expert  should  be,  in  his  limited  sphere, 
as  impartial  as  a  judge;  and  he  should  ap- 
pear in  no  cause  where  that  policy  would 
be  unwelcome.  It  might  be  supposed  that 
such  a  course,  if  deserving  no  credit,  which 
it  does  not  claim,  would  at  least  protect 
from  detraction  or  insult;  but  it  will  not. 
It  will  be  respected,  I  believe,  by  courts 
and  by  counsellors  of  respectability  and 
influence,  and  it  is  to  be  hoped  that  some 
means  may  be  found  by  which  it  can  be 
protected  also;  but  at  present  it  must  expect 
sometimes  to  sustain  iteelf  against  disparage- 
ment and  insult  from  some  person  who  may 
have  acquired  the  place  without  the  charac- 
ter of  a  counsellor,  who  is  none  too  honest 
to  excite  ignorant  prejudice  against  notori- 
ous truth  by  the  use  of  sneers  and  derision, 
none  too  generous  to  meet  simple  state- 
ments of  facts  with  the  merely  brutal  forco 
of  overbearing  manners,  none  too  brave  t<i 
insult  a  person  who  is  in  his  power,  and 
none  too  well-bred  to  bring  into  the  pre- 
sence of  gentlemen,  of  honorable  counsel- 
lors, and  of  dignified  judges,  the  methods, 
the  manners  and  morals  of  a  coarser  civihza- 
tion.  If,  as  I  have  been  assured  by  emi- 
nent members,  the  legal  profession  regards 
its  incompatible  and  unworthy  adlierents 
with  the  averaion  shown  by  other  profes- 
sions to  theirs,  it  is  not  too  much  to  ho})e 
that  it  mav  soon  set  a  standard  for  itself 
which  will  practically  command  the  obedi- 
ence of  all. 

The  examination  of  hand-writing,  with  a 
view  to  determine  its  authorship,  its  genu- 
ineness, its  age,  and  whether  or  not  it  has 
been  altered  from  its  original  form  and  in- 
tent, is  one  of  the  more  recent  uses  of  our 
microscope,  and  one  the  importance,  relia- 
bility and  frequent  applicability  of  which 
has  but  recently  become  known,  and  is 
even  now  not  generally  realized.  Perhaps 
this  is  to  be  accounted  for  by  the  fiact  that 
large  general  experience,  judgment,  and 
tact  in  the  use  of  the  instrument,  and  skill 
in  the  manipulation,  though  necessary*  to 
this  particular  work,  are  not,  in  tliemselv*^ 
an  adequate  preparation  for  it.  Much 
[special  study,  and  special  piuctioe,  i^  re- 
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qnired  before  anything  useful  can  be  done, 
or  important  should  be  attempted.  But  to 
a  person  really  at  home  in  the  study  of 
hand-writing,  both  with  and  without  the 
microscope,  this  instrument  furnishes  a 
I'eady  means  for  its  accurate  analysis. 
Those  who  are  governed,  not  by  respect  for 
the  rights  of  others,  but  only  by  the  expec- 
tation of  consequences  that  shall  affect 
themselves,  cannot  learn  too  soon,  or  too 
wi'll,  the  fact  that  writing  can  scarcely  be 
changed,  after  its  original  execution,  so 
ach'oitlv  that  the  mica-oscope  cannot  detect 
the  fulsitication.  The  face*  of  tlie  paper 
when  once  marred,  by  disturl)iug  the  posi- 
tion of  the  fibres,  can  never  be  restored ;  and 
heuce  scnitching  and  enisure  can  be  recog- 
nized though  performed  with  conBumniato 
skill,  and  not  distinguisliable  by  other 
means.  Inks  which  are  alike  to  the  unaided 
eve,  are  marked  uiider  the  lenses  by  con- 
spicuous differences  of  shade  or  color,  or 
ilensity,  or  purity,  or  chemical  composition. 
Lines  which  look  simple  and  honest,  may 
hIiow  themselves  as  retouched,  or  altered,  by 
the  same  or  by  diffei-eut  hand  or  pen  or  ink; 
and  hues  drawn  upon  new  paper  may  look 
different  from  those  after  it  is  old.  The 
microscope  does  not  give  any  direct  infor- 
mation as  to  the  precise  age  of  writing,  but 
if  used  with  sufficient  caution  it  can  deter- 
mine (not  so  easy  or  safe  a  task  as  might  he 
^apposed)  the  relative  age  of  superposed, 
crossing,  or  touching  lines;  and  it  can  gen- 
erally state  positively  whether  lines  were 
written  before  or  after  related  erasures  or 
scratchings,  or  foldings,  or  cinimplings  of 
the  paper.  In  one  important  case,  my  friend, 
Mr.  Wm.  E.  Hagan,  of  Troy,  who  has  given 
extensive  and  veiy  successful  attention  to 
the  study  of  writing,  especially  imitative 
writing,  and  in  association  with  whom 
many  of  my  own  investigations  in  this  field 
during  thelast  dozen  years  have  been  earned 
on,  established  the  date  of  a  document  by 
recognizing  in  the  paper,  fibres  which  hatl 
only  recently  been  used  in  paper-making, 
and  which,  m  connection  with  corroborative 
])roof8  to  which  they  led,  demonstrated 
that  the  paper  was  manufactured  at  a  later 
date  than  that  claimed  bv  the  writing  upon 
it. 

To  discuss  the  subject  of  imitative  writ- 
ing would  requu'e  the  opportunities  of  a 
book,  and  not  of  a  fraction  of  a  lectiire; 
and  many  considerations  of  recognized  im- 
portance connected  with  it  are  still  under 
investigation,  and  not  sufficientl v  mature  for 
publication.  A  few  hints  may  be  given  in 
respect  to  those  points  which  are  well  estab- 
lished and  most  geuei'ally  applicable.  When 


a  word,  in  a  fictitous  signature,  for  instance, 
has  been  constructed  by  ti-acing  it  with 
pencil  lines  over  an  original  one,  and  sub- 
sequently inking  it  over  with  a  pen,  parti- 
cles of  plumbago  can  probably  be  some- 
where detected  and  recognized  by  their 
position  and  their  well  known  color  and 
lustre.  The  mechanical  effect  of  the  point 
of  a  i)encil  upon  and  among  the  fibres  of 
the  paper  can  also  be  seen,  notwithstand- 

'  ing  the  subsequent  staining  of  the  paper  by 
the  ink.  This  clumsy  method  of  coi)ying 
carries  its  own  means  of  detectiim;  and  still 

'  it  is  not  nioi*e  easily  recognized  than  are 
methods  that  are  more  subtle  and  seem 
more  dangerous.     In  writing  coi)ied  or  imi- 

.  tated  originally  in  ink,  either  by  tracing  it 
over  a  coi)y  or  by  drawing  it  free-hand  with 
a  copy  to  inspect  or  to  rememl>er,  the  dis- 
tribution of  ink  is  peculiar  and  suggestive, 
indicating  hesitation,  from  uncertainity,  or 
pauses  to  look  at  a  copy,  or  to  recall  a  style 
or  to  decide  as  to  a  future  course,  just  at 
points  where  a  i)erson  %\Titing  automatically, 
by  his  own  method,  and  especially  in  "wnt- 

,  ing  his  own  name  or  a  scarcely  less  familiar 
business  formula,  would  pass  over  the 
paper  most  rapitUy  and  promptly.  Again, 
there  are  certain  ear- marks,  results  of  liabit, 
which  finally  become  as  natural  as  it  is  to 
breathe,  and  which  characterize  the  writing 
of  different  individuals.  Such  are  peculiai* 
forms  and  styles  of  letters  and  of  combina- 
tions of  lettera;  methods  of  beginning  or  of 
ending  lines,    letters,  words  or  sentences; 

,  methods  and  places  of  shading,  or  breaking 
lines,  and  of  dotting,  crossing,  patching  or 
correcting  ;  habits  of  correcting  or  not  cor- 
recting certain  errors  or  omissions;  the  use 

j  of  flourishes;  and  peculiar  ways  of  connect- 
ing words  or  of  dissociating  syllables.  In 
imitative  writing  these  ear-marks  of  another 
ownership  are  generally  copied  with  osten- 
tatious prominence,  if  not  with  real  exag- 
gei^tion,  in  the  capital  letters  and  other 
prominent  parts,  but  lost  sight  of  in  those 
less  conspicuous  places  where  imitation 
naturally  becomes  feeble,  and  the  habit  of 
the  writer  unconsciously  asserts  itself  ;  and 
this  revelation  often  becomes  more  positive 
by  reason  of  the  elaborate  efforts  that  are 
made  to  suppress  it.  Things  are  overdone 
from  fear,  which  would  have  been  negli- 
gently done  from  habit;  not  to  speak  of 
gross  blunders  proceeding  from  the  same 

I  source.      I  once  examined  a  disputed  signa- 

;  ture  from  which  had  been  carefully  scratched 

I  out  a  line,  immaterial  and  inconspicuous, 
which   conformed  to  the  habit  of  another 

'  person  interested  in  the  case,  but  not  to  the 

,  liabit  of  the  ostensible  author  of  the  writing. 
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Furthermore  the  genuineness  of  a  writing 
may  often  be  disproved  by  the  very  success 
with  which  it  followed  its  copy  ;  reproduc- 
ing its  mistakes,  idiosyncracies,  or  its 
adaptions  to  its  own  special  surroundings, 
in  which  respects  it  may  correspond  too  ac- 
curately wit]i  some  one  genuine  signature 
(in  the  hands,  for  instance,  of  a  suspected 
person,)  but  differ  unquestionably  from  the 
ordinary  habit  of  the  reputed  author. 
Modifications  of  style  bv  disease,  as  para- 
lysis, may  present  similarly  decisive  dis- 
crepancies or  coincidences.  All  these  in- 
vestigations in  respect  to  writing  can  be 
best  pursued  with  the  aid  of  the  microscope, 
and  some  of  them  are  entirely  dependent 
upon  it  For  general  view  of  the  words  a 
four  or  three-inch  objective  is  best  adapted; 
for  special  study  of  the  letters  a  IJ  inch; 
and  for  minute  investigation  of  the  nature 
of  the  lines  or  chai*acter  of  the  ink  a  2-8ds 
or  4-lOths.  The  lenses,  except  the  last, 
should  be  of  the  largest  angles  ordinarily 
made,  and  all  should  be  of  flat  fieild  and  of 
the  best  possible  definition.  The  micro- 
scope stand  should  have  a  large,  flat  stage; 
,  though  it  is  generally  preferable  to  use  a 
small  portable  stand  which  can  be  moved 
freely  over  the  paper  and  focussed  upon  it 
at  any  point  without  the  use  of  a  stage. 
For  this  purpose  I  sometimes  use  a  tank 
microscope,  but  more  frequently  a  pocket 
microscope  with  its  tube  prolonged  through 
the  stage  by  adaptors,  so  that  it  focusses 
directly  upon  the  table.  Even  so  large  an 
instrument  as  Zentmayer's  Histological  may 
be  so  used  to  advantage,  though  a  lighter 
form  and  smaller  size  is  far  more  conven- 
ient and  sufficiently  steady  for  this  work. 
Medium  sized  bull's-eye  is  sufficient  for  the 
purpose  of  illumination;  and  good  judg- 
ment is  more  important  than,  if  not  incom- 
patible withj'the  employment  of  an  ostenta- 
tious and  unneccessarily  elaborate  ap- 
paratus. 

To  illustrate  the  application  of  the  mi- 
croscope to  the  critical  study  of  writing  in 
cases  of  practical  importance,  and  its  de- 
pendence for  much  of  its  value  on  the  ap- 
preciative comparison  of  related  facts,  I 
will  describe  a  single  and  very  simple  case 
of  altered  writing  occurring  many  years 
ago.  A  certain  note,  admitted  to  be 
genuine  and  properly  signed,  and  upon 
which  a  considei'able  amount  of  money  and 
a  far  greater  value  of  character  depended, 
bore  date  of  the  sixteenth  of  a  certain 
month.  The  number  of  the  year  was 
printed  on  the  blank  except  a  single  figure, 
1,  which  was  filled  in  with  writing  ink; 
there  was  also  a  figure    1  written   below   in 


the  l)ody  of  the  note.  The  last  named  1 
was  lightly  and  smoothly  written,  of  such 
size,  and  color,  and  style,  as  might  well  have 
been  written  at  the  same  time  and  bj  the 
same  person  as  the  rest  of  the  note.  Bat 
the  figures  16  and  1  of  tiie  date  were  writ- 
\  ten  clumsily,  twice  as  large  as  the  other, 
with  a  pen  of  diflerent  properties  and  ^ith 
ink  of  different  color  and  den.sity.  This 
peculiarity  of  these  three  digits  was  well 
explained  by  the  claim,  supported  by  the 
most  plausible  circumstantial  evidence, 
that  the  date  .had  been  left  blank  at  the 
time  of  drawing  up  the  note,  and  had  been 
filled  in  at  the  time  at  which  it  was  subse- 
quently signed,  and  with  writing  materials 
whose  character  sufficiently  accounted  for 
the  nature  of  the  figures.  One  person,  who 
was  largely  interested  in  the  note  having 
been  signed  earlier  than  the  date  upon  iU 
face,  and  who  well  knew  whether  or  not  it 
was  originally  dated  upon  that  day,  a^^erted 
that  its  original  date  was  several  dajs 
earlier  than  that,  though  he  did  not  fix  it 
upon  any  one  particular  day.  Another 
person  who  was  admitted  to  have  written 
the  date,  who  had  enjoyed  unlimited  oppor- 
tunities for  changing  it  if  he  desired,  and 
was  largely  interested  in  its  bearing  a  date 
not  earlier  than  its  ostensible  one,  asserted 
that  that  was  its  original  and  only  date. 
At  first  sight,  and  still  more  after  much 
patient  study,  it  seemed  hopeless  to  expect 
a  solution  of  the  case  through  the  micro- 
scope or  by  any  other  means.  The  tracks 
of  crime,  if  present,  were  never  more  care- 
fully covered.  The  disputed  figures  weie 
bold  and  strongly  characterize.  They 
showed  no  attempt  to  make  them  look  like 
the  rest  of  the  writing,  and  therefore  suf- 
fered nothing  from  failure  to  aocompliah  it; 
and  their  well  marked  character  was  satis- 
factorily accounted  for.  The  8ur&u%  of  the 
paper  was  microscopically  perfect,  and  had 
not  been  tampered  with  for  purposes  of 
erasure.  Nowhere  did  a  line  crop  out  into 
view  like  those  of  the  rest  of  the  writing; 
and  if  any  such  existed  beneath  the  visible 
figures  it  was  doubtless  pale  and  thin  and 
little  likely  to  be  perceptible,  even  to  the 
microscope,  through  the  heavy  coating  of 
thick  and  muddy  ink  which  coverwl  and 
■concealed  it.  At  last,  by  one  i)eculiar 
illumination,  light  being  diffused  rather 
I  faintly  over  the  top  of  the  paper  and  at  the 
same  time  condensed  strongly  upon  ihe 
lower  surface,  there  came  into  view  an  ap- 
pearance which  was  lost  by  the  leeM  cliang<? 
of  illumination,  but  could  be  restored  again 
by  careful  arrangement  of  the  hght 
Blended   with   each  of  the  three  dispnteii 
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figures,  though  not  equally  distinct  in  all, 
was  a  very  peculiar  wedge-shaped  or  tri- 
angular figure,  broad  and  flat  at  the  top 
and  sharp  at  the  bottom,  and  exactly  such 
.in  size  and  position  as  would  accord  well 
with  the  rest  of  the  writing  and  with  the 
other  figure  1  in  the  body  of  the  note;  but 
the  latter  one  was  broad  and  square  at  the 
bottom,  and  thus  strikingly  unlike  the 
wedge-shaped  I's.  Comparison  of  a  large 
number  of  papers  known  to  have  been 
written  by  the  same  author  showed  that  the 
unusually  triangular  1  was  his  chai*acter- 
istic  style,  and  that  the  unaltered  and  not 
triangular  1  in  the  note,  known  to  be  his 
writing,  was  not  his  usual  habit  but  a  rare 
and,  as  it  proved  in  this  case,  a  puzzling 
eccentricity.  It  was  evident  that  the  date 
had  been  first  written  11,  and  that  the  16 
had  been  subsequently  written  over  it;  and 
that  the  1  of  the  year,  though  the  right 
figure,  had  been  similarly  enlarged  to  make 
it  look  like  the  rest.  (Figures  shown  on 
blackboard.) 

Still  newer,  but  scarcely  less  impoiiant 
than  this,  is  the  study  of  powder  marks, 
which  call  for  investigation  with  the  mi- 
oroscope  less  frequently,  it  is  true,  but  are 
likely  to  be  connected  with  results  of  the 
highest  interest.  Fixing  the  responsibility 
for  a  fatal  crime,  involving  capital  conse- 
quences, may  turn  critl(»dly  upon  such 
questions  as  the  time  of  firing  a  certain 
shot,  the  position  from  which  it  was  fired, 
the  kind  of  powder  used  or  the*  nature  of 
the  weapon  employed,  all  of  which  ques- 
tions under  certain  favorable  but  not  im- 
probable circumstances  may  be  positively 
answered  by  our  instrument.  It  is  well 
known  that  modem  gun  powder  is  not  a 
powder  at  all,  but  consists  of  hard  and  well- 
formed  grains,  often  of  considerable  size, 
which  by  burning  gradually  and  compara- 
tively slowly  from  their  suruce  only,  gradu- 
ally crowd  the  ball  into  increasing  velocity 
as  is  moves  thix>ugh  the  barrel  towards  the 
mouth  of  the  gun,  and  finally  ejects  it  at  a 
speed  and  with  a  power  that  would  not  be 
safely  attained  or  even  approached  b^  a 
fine  powder  that  would  bum  more  rapidly 
and  communicate  its  impulse  more  sud- 
denly, and  perhaps  with  destructive  force 
to  both  ball  and  barrel.  But  before  the 
^^ins  are  fully  burned,  the  rapidly  decreas- 
ing advantage  gained  in  this  way  becomes 
more  than  counterbalanced  by  the  resist- 
ance to  the  ball  by  continued  contact  with 
the  barreL  Therefore  the  barrel  is  never 
made  long  enough  for  the  powder  to  wholly 
bum  before  leaving  it,  and  some  of  the 
burning  grains  must  in  all  eases  be  thrown 


out  as  projectiles  along  with  the  ball.  In 
using  large  charges  and  coarse  powder  some 
grains  also  may  be  thrown  out  that  have 
not  been  ignited  at  all.  The  shorter  the 
barrel,  other  things  being  equal,  the  more 
will  this  happen;  as  it  will,  also,  in  the  case 
of  the  pistol,  where  the  charge  is  generally 
less  than  in  the  rifle,  but  the  flash  is  greater, 
because  the  barrel  is  shortened  more  than 
the  charge  is  diminished.  To  observe  the 
course  of  these  burning  grains  to  advantage, 
cause  a  pistol  charged  with  coarse  powder 
to  be  fired  in  the  dark  at  a  distance  of  a 
few  metres,  and  at  right  angles  to  your  line 
of  vision,  and  the  tiny  projectiles  will  be 
seen  to  describe  graceful  curves  each  one 
mimicing  within  the  range  of  two  or  three 
metres  the  trajectory  of  the  leaden  bullet  in 
a  course  five  hundred  times  as  long.  If  the 
shot  be  fired  through  glass  at  a  distance  of 
one  or  two  metres,  the  ball  will  pass 
through,  leaving  a  hole  that  will  vary  some- 
what in  appearance  according  to  ciroumr 
stances,  and  the  burning  powder  grains  will 
leave,  where  they  strike  the  glass,  pale, 
greyish  stains,  which  look  somewhat  like 
grease  spots,  or  like  the  fungoid  specks 
where  diseased  flies  have  adhered  to  the 
glass  in  autumn.  They  may  be  recognized, 
however,  by  their  grouping  around  the  bul- 
let hole,  by  their  microscopical  appearance, 
and  by  chemical  analysis,  since  tney  do  not 
behave  like  grease  in  the  presence  of  suit- 
able tests;  and  Mr.  Hagan  has  repeatedly 
obtained  from  them  the  sulphurous  reaction 
of  blackening  a  microscopic  quantity  of  a 
salt  of  lead.  Being  caused  by  the  burning 
powder  gi*ains,  they  indicate  with  certainty 
that  the  shot  was  fired  near  the  surface;  and 
a  further  hint  as  to  the  distance  mav  some- 
times be  obtained  from  the  degree  of  lateral 
or  vertical  displacement  of  the  whole  clus- 
ter as  measured  from  the  position  of  the 
ball-hole,  the  trajectory  of  the  grains  being 
considerably  modified,  and  that  of  the  baU 
not  perceptibly  so  at  such  distances  by 
gravitjr,  or  by  a  strong  lateral  wind.  Still 
more  interesting  and  suggestive  ore  the  ap- 
pearances when  the  grains  are  fired  against 
wood,  paint,  clothing,  or  the  human  face; 
the  latter  experiment  being  often  tried  by 
small  boys  who  look  into  the  touch-hole  of 
a  small  cannon  on  the  Fourth  of  July,  to 
see  whether  the  cannon  is  going  off  or  not. 
and  with  the  familar  result  of  being  so  well 
satisfied  of  the  fact  that  thev  can  prove  it 
any  time  thereafter.  In  such  a  case  the 
burning  grains  may  scorch  and  smut  the 
surface,  and  the  whole  grains  may  bury 
themselves  entirely  below  the  surface,  from 
beneath  which  they  can  readily  be  dug  out, 
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still  in  a  condition  capable  of  exploding. 
If  the  grains  be  small,  or  positive  identifica- 
tion be  required,  b^  keeping  the  grain  dis- 
tinctly in  view  danng  the  manipulation,  it 
should  be  performed  only  under  the  micro- 
scope. How  small  a  quantity  can  be  thus 
treated  may  become  an  important  question. 
Ever^  intelligent  person  at  all  informed  as 
to  microscopical  manipulation  knows  that 
an  object  of  which  it  would  require  thou- 
sands to  weigh  a  grain  can  with  perfect  ease 
and  certain^  be  manipulated,  examined, 
preserved  and  re-examined  by  any  person 
of  ordinary  skill  and  ample  experience  in 
such  work.  To  determine  whetner  minute 
particles  of  powder  could  be  not  only  seen 
and  handled,  but  also  burned  with  charac- 
teristic results,  and  finding  it  inconvenient 
to  weigh  such  minute  quantities,  I  pro* 
cured  one  decigram  (1-5  grain)  of  powder, 
owefuUy  weighed,  and  found  it  to  contain, 
by  actual  count,  one  hundred  and  fifty-three 
particles.  Several  of  them,  of  average  size, 
were  selected,  each  of  them  being  by  esti- 
mate about  the  1-lOOth  of  a  grain  in  w^eight. 
One  of  these  particles,  tested  by  being 
placed  on  a  strip  of  platinum  foil,  cov- 
ered loosely  with  a  cover-glass,  and  gradu- 
ally heated  over  a  spirit  lamp  till  it 
bums,  will  explode  with  a  distinct  fiash  and 
an  audible  sound,  both  fiash  and  sound  be- 
ing perceptible  to  several  persons  at  once  in 
distant  parts  of  a  small  room.  Similar  re- 
sults, though  less  in  degree,  were  obtained 
from  smaller  quantities,  estimated  to  be 
one-tenth  as  large,  or  1-lOOOth  grain.  The 
experiment  should  be  tried  in  a  partiaily 
darkened  room,  but  still  so  light  that  the 
bhiok  article  can  be  distinctly  seen  audits 
identity  assured  until  it  explodes.  A  cloudy, 
greyish  stain  is  left  upon  the  under  surface 
of  tne  cover-glass,  whose  appearance  is  dis- 
tinctly suggestive  of  the  flash.  As  there  is 
usually  no  difliculty  in  digging  out  grains 
as  large  as  those  I  have  mentioned,  this 
test  may  be  said  to  be  applicable  to  cases 
where  unaltered  powder  can  be  found  im- 
bedded. In  this  manner  have  been  identi- 
,fled  as  powder,  black  particles  taken  frcnn 
spots  which  had  previously  been  character- 
ized as  pencil  marks,  and  which,  if  powder, 
would  absolutely  pi'ove  a  shot  to  have  been 
fired  from  a  position  different  from  that 
which  was  understood  to  be  implied  in  the 
theory  of  the  prosecution.  Examined  under 
the  microscope  while  still,  and  recently, 
imbedded  in  some  dry  substance,  the  pow- 
der grains  appear  to  be  dry  and  dark,  and 
granular;  and  their  ize  may  often  be  so 
fully  determined  as  to  ndicate  positively  to 
which  of  two  different  kinds  of  x>owder  they 


belong.  After  being  repeatedly  or  persist- 
ently moistened,  they  become  brownish, 
'  and  spongy  in  appearance,  and  may  be  sur- 
rounded by  an  efiorescenoe  of  nitare  which  is 
very  characteristic.  In  some  cases  thej 
become  surrounded  by  a  blueiah  ring  on 
the  white  paint  they  have  penetrated,  be- 
lieved to  be  produced  by  a  reaction  between 
the  sulphur  of  the  powder  and  the  lead  of 
the  paint.  Usually  some  of  the  grains  only 
indent  the  film  of  paint,  or  the  weather- 
hardened  face  of  the  wood,  without  imbed- 
ding themselves;  and  this  may  be  true  of  all 
if  tlie  grains  be  small,  the  distanoe  great, 
or  the  charge  light  At  a  medium  distance, 
the  largest  globular  grains  may  imbed  them- 
selves rally,  w^hile  the  fiat  lenticular  graing, 
if  they  strike  upon  their  fiat  side,  wm  onlj 
indent  the  wood,  but  if  they  strike  edge- 
wise will  cut  partially  into  the  fibres  if  cros- 
sing their  direction,  but  bury  themselYes 
deeply  between  them  if  they  strike  with  a 
cutting  edge  in  the  direction  of  their  lengtL 
In  these  various  ways  may  suggestions  be 
gained  as  to  the  kina  of  powder  and  weapoo 
used,  the  weight  of  the  charge,  the  distance 
fired,  the  time  that  has  elapsed,  and  the 
treatment  to  which  the  sur&ce  may  have 
been  subjected  by  nature,  by  accident  or  br 
design.  Further  light  may  be  obtained 
from  the  character  of  the  hole  made  by  the 
ball  in  passing  through  the  glass;  but  tins 
is  independent  of  microscopical  aid. 

These  hints  concerning  some  of  the 
fresher  fields  of  microscopical  study,  show 
that  it  is  timely  as  well  as  fascinating,  prac- 
tical as  well  as  scientific.  We  pursue  it 
at  a  favorable  tima  Never  before  was  the 
microscope  as  serviceable  an  instrament  as 
at  present;  never  before  were  good  micro- 
scopes so  plen^  and  so  cheap,  or  cheap  mi- 
croscopes half  so  good;  never,  perhaps, 
were  more  important  fields  for  work  fmly 
open  and  recognized  but  yet  unoccnpiel 
We  shall  do  poor  work,  indeed,  if  we  do 
not  make  the  microscope  not  only  a  source 
of  pleasure  to  ourselyes,  but  of  more  senoua 
profit  to  science  and  to  humanity. 

AUG.  20. — ^ifOBMnro  Bsaetas, 

The  meeting  was  called  to  order  by  the 
President  at  10.80  A.M.,  and  found  the  Sec- 
retary, Dr.  H.  Jamison,  of  IndianapoHs,  at 
his  desk.  After  the  election  of  some  more 
new  members,  a  communication  from  K.  E 
Griffith,  of  Fairport,  N.  Y.,  was  read.  Mr. 
Griffith  said  he  would  be  glad  to  place  ia 
the  hands  of  the  President  of  the  Society  a 
silver  nie<lal  to  be  engraved  as  he  shall  de- 
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signate.  This  medal^  the  donor  says,  shall 
be  awarded  a  first  prize  at  the  next  regular 
meeting  of  the  society  to  the  member  who 
shall  present  at  that  time  the  best  two  slides 
to  illustrate  the  adulteration  of  some  com- 


of  these  portions  from  the  earliest  stage, 
illustrating  each  step  by  means  of  black- 
board sketches  aud  carefully  prepared 
drawings.  One  of  the  latter  was  painfully 
true  to  Nature,  and  probably  an  excellent 
likeness  of  some  gentleman  or  lady  when 


men  article  used  for  food,  one  of  the  slides :  actually  about  ten  days  old— but  we  must 

is  to  show  the  pure  article  knd  the  other  a  ^^"^^  7,^  ^J^  '?^*  P??*'?^'']^  ^.^"'''^  ^^ 

*  1.      *.         M  ^^  X.  1      the  beauty  of  an  mdividual  at  that  age. 

common  adulteration  of  the  same  article,  i     rpj^^  opposfng  views  of  several  German 

The  adulterated  article  is  to  be  procured  of  investigators  and  other  authorities  were 
some  dealer  in  groceries,  and  shall  be  such  quoted  at  length,  the  error  of  their  state- 
as  is  in  common  use.     The  adulteration  and  °i«°J»  demonstrated,  and  tiie  real  method 

of  the  growth  of  these  parts  shown. 


the  percentage  of  such  must  be  given.  The 
persons  who  prepare  the  slides  are  not  to  be 
known,  to  the  Committee  of  Award  until 
after  the  decision.  All  the  slides  for  com- 
petition  are  to  become  the  proi)erty  of  the 
society. 

The  letter  was  accepted  as  read  by  the 
Secretary,  and  a  vote  of  thanks  was  ten- 
dered to  Mr.  Griffith  for  his  offer. 

Dr.  Lucien  Howe,  of  BuffiJo,  then  read  a 
paper  on  **  The  Development  of  the  Eus- 
tachian Tube  and  Middle  Ear,"  whicb  was 
illustrated  by  enlarged  drawings,  and  of 
which  the  following  is  a  short  abstract: 

Dr.  Howe  believed  that  at  a  meeting  of 
this  kind  no  excuse  was  necessary  for  offer- 
ing a  thoroughly  technical  paper.  No  mat- 
ter how  deep  one  goes  into  the  minutiie  of  a 
subject,  if  it  pertams  to  any  branch  of  mi- 
croscopy, it  is  of  interest  here.  Not  all  of 
the  members,  however,  are  able  to  recall 
the  details  of  the  anatomy  of  the  ear  at  a 
moments  notice,  and  a  few  remarks  explana- 
tory are  therefore  appropriate.  It  will  be 
remembered  that  this  organ  is  divided  into 
three  principal  portions,  the  external,  the 
middle,  and  the  internal  ear.  The  first 
division  extends  from  the  outer  appendage 
or  auricle,  to  the  drum  head.  The  middle 
ear,  or  drum,  a  cavity  containing  the  chain 
of  small  bones,  which  transmit  the  vibra- 
tions of  sound  from  the  drum  head  to  the 
nerves  situated  in  the  third  division,  inter- 
nal ear.  The  middle  ear  is  connected  with 
the  throat  by  means  of  a  canal  called  the 
Eustachian  tube.  It  serves  somewhat  the 
same  purpose  as  does  the  hole  in  the  side 
of  a  drum,  and  is  so  often  the  seat  of  dis- 
ease, that  any  details  concerning  it  are  of 
immense  importance  to  the  aurist     Facts 


Dr.  Carl  Seiler,  of  Philadelphia,  then  fol- 
lowed with  an  interesting  and  valuable 
paper  on  Photography  which  has  been  pub- 
lished in  extenso  in  a  previous  issue. 

This  paper  was  discussed  by  Drs.  Black- 
ham,  of  Dunkirk,  and  Howe,  of  Buffalo,  and 
Prof.  Tuttle,  of  Columbus. 

Prof.  J.  Edwards  Smith,  of  Clevelafid* 
then  read  a  paper  entitled  '*  Bemarks  Con- 
cerning Modem  Object-Glasses,"  which 
was  very  interesting  and  full  of  facts,  de- 
manding the  closest  attention  of  the  mem- 
bers. 

The  subject  of  printing  the  proceedings 
in  pamphlet  form  then  came  up  for  discus- 
sion, and  called  forth  a  rather  lengthy 
debate,  and  the  matter  was  finally  referred 
to  a  committee. 

The.  meeting  then  adjourned  till  after- 
noon. 

AUO.   20. — AFTKBHOON  8BBSION. 

The  meeting  was  called  to  order  at  2  p  x., 
and  Dr.  C^rge  R  Blackham  opened  the 
session  by  reading  an  extremely  interesting 
paper  on  '*  The  Systematic  Examination  of 
Objectives  for  the  Microscope.*' 

Then  Mr.  C.  C.  Merriman  followed  with 
a  valuable  paper  on  Double  Staining,  which 
has  been  published  in  full  in  a  previous 
issue  of  this  joumaL 

This  paper  called  forth  considerable  dis- 
cussion, as  regards  cements,  and  mounting 
materials,  and  the  old  strife  about  glycerine 
versus  balsam  for  mounting,  waxed  hot  for  a 


which  liaye  no  direct  practical  beanng  thus  j^  ^^.  ^^  advocates  of  balsam  had 
become  of  mterest  if  only  as  contributors  to  ™"-  ^  j  .~  -^  ,  »"  "^»«^  u*  "«*i«i»*"  "-^ 
the  common  stock  of  scientific  knowledge.  ^^^  ^^^  ^^  »*;  at  least,  they  had  the  laughers 
He  then  proceeded  to  trace  the  formation  ^  on  their   side.    Prof.  J.   Edwards  Smith, 
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Drs.  Seller,  Blackham.  Ciuue  and  Hyatt, 
took  .part  in  this  discussion. 

Prof.  J.  Edwards  Smith  then  made  some 
remarks  on  the  way  to  construct  a  univei-sal 
microscope,  which  he  illustrated  by  exhibit- 
ing a  stand  made  according  to  his  direc- 
tions, whose  maker  he,  however,  declined  to 
name.  This  stand  presented  nothing  new, 
but  appeared  to  your  correspondent,  to  be  a 
compilation  of  the  peculiar  features  of  the 
instruments  of  different  makers. 

Aa  no  discussion  followed,  the  meeting 
was,  on  motion,  adjourned  till  next  mom- 

AUG.  2l8T. — MORXmO  SESSION. 

The  meeting  was  called  to  order  at  about 
11  o'clock,  and  after  Prof.  S.  A.  Lattimore, 
of  Rochester,  had  been  elected  a  meml)er  of 
the  society.  Dr.  Deeke,  of  Utica,  made  some 
remarks  on  "  The  IMicroscopical  Examina- 
tion of  Nervous  Centres,"  which  he  illus- 
trated by  some  exquisite  sections  of  brain 
and  medulla.  He  explained  fully  the  sec- 
tion cutter,  and  the  microscope,  which  he 
liad  devised  for  the  prejiaration  and  exam- 
ination of  those  wonderful  sections,  and 
also  gave  a  detailed  account  of  the  manner  of 
hardening  a  whole  brain,  which  he  pre- 
served. 

Prof.  Eellicott  then  read  the  following 
paper  which  was  illustrated  with  enlarged 
drawings. 

ON   OEBTATN    CBUSTACEA,    PABASITIC    ON    FIBH 
FBOH  THE  GBEAT  liAKEB. 

In  this  paper  I  propose  to  give  an  ac- 
count of  two  species  of  parasitic  Crustacea 
from  fish  taken  in  Lake  Erie,  also  of  one 
from  a  tributary  of  Lake  Huron.  The  first 
two  are  from  tlie  Toothed  Herring,  or  Sil- 
ver Bass,  Hifoclon  tergisus,  the  third  from 
the  Rock  IBass,  AmbloplUes  rupestris.  Of 
those  belonging  to  the  hemng,  one  attaches 
itself  to  the  gills,  the  other  fastens  to  the 
outer  surface  of  the  body,  or  to  the  fins; 
the  one  from  the  rock  bass  adheres  to  the 
inner  margin  of  the  bronchial  arches,  or 
sometimes  to  the  prominent  teeth  of  the 
same.  These  forms,  together  with  Leivieo- 
cera  crwciata,  make  two  species  of  these  com- 
munistic leeches  enjoying  a  home  on  each 
of  these  two  well-known  fishes. 

The  spe(;ies  referred  to  in  this  i)aper 
belong  to  the  family  Lem(Fop(xiadcB  cnarac- 


terized  by  their  manner  of  permanentlT 
fastening  themselves  to  their  host  by  means 
of  a  button  or  disc  at  the  extremity  of  tLc 
united  membei's  of  the  last  thoracic  pair, 
and  are  thus  separated,  on  the  one  hand. 
from  the  Choniiracatdfeadcp,  which  hold  on 
bv  means  of  their  foot-jaws,  which  moile 
allows  a  change  of  place,  and,  on  the  oUier 
hand,  from  the  Lemseoceridas,  which  bun 
their  head  and  upper  thorax  into  the  soft 
part  of  the  host. 

I  content  mvself  at  this  time  with  thf 
presentation  of  description  and  drawings  of 
these  forms,  together  with  such  &ct6  iu 
their  histoiy  as  I  may  know;  for  I  am  not 
able  to  satisfy  myself  as  to  their  identitr 
until  I  secure  material  for  which  I  ^  oor- 
i^esponding,  and  which  when  secured  will 
I  expect,  enable  me  to  do  so.  Before  pro- 
ceeding with  tlie  sketches,  allow  me  to  ex- 
press the  hope  that  I  may  succeed  to  somt 
degree  in  calling  the  attention  of  some  of 
those  who  know  how  to  use  the  microscope, 
to  these  ci^eatures.  The  realization  of  suoli 
hope  would  certainly  be  reason  enough  and 
I'eward  enough  for  preparing  and  presenting 
the  paper. 

No,  1.  This  form  is  explained  by  figures 
1  to  4  on  sheet  I.  It  is  found  not  uuconi- 
mon  among  the  gills  and  on  the  sides  of  the 
gill  cavity  of  Ht/oclen  tergisus  taken  in  Buf- 
falo harbor  and  vicinity  during  Autumn  and 
Winter.  It  is  rather  a  bulky  species,  in- 
habiting rather  narrow  quarters,  bnt  lit 
parts  ate  disposed  accordingly.  It  i<«  en- 
tirely without  color  except "  that  in  the 
sucker  (Fig.  1,  d),  the  fibre  connecting  it 
with  the  arms  and  the  two  rudimentary  or- 
gans beneath  the  extremity  of  the  bodr 
are  brown,  and  apparently  cliitinous. 

The  outline  of  the  body,  seen  from  above, 
is  broadly  ovate,  nearly  as  broad  as  long; 
seen  from  the  side  it  is  hemiapherical,  the 
tip  being  drawn  well  under  (Fig  4).  It 
thus  reminds  one  of  the  al)domen  of  certain 
female  spiders.  The  length  of  the  hea«I 
exceeds  but  little  its  breadth.  The  arms 
reach  well  above  the  head,  and  end  in  a 
strong  corrugated  fibre  which  attaches  the 
suctorial  disc.  The  disk  is  convex  ahove, 
concave  below,  slightly  ovate,  emarginate. 
Above  the  arms  stands  a  strong  prehensile 
pair  of  limbs,  the  second  foot-jaws;  thev 
ai*e  three-jointed,  reaching  to  apex  of  heiKl 
the  terminal  piece  obtusely  rounded  with- 
out hooks,  canied  at  right  angles  to  the 
second.  (Fig,  1,  j)  The  first  pair  of  foot- 
jaws  I  have  not  l>een  able  to  well  define: 
they  seem  to  }ye  two  fleshy  organs  lying 
parallel  with  the  beak  tenninating  in  a 
small  joint  with  two  unequal  teeth. 
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Looking  down  upon  tlie  apex  of  the  head 
of  a  specimen  treated  with  potassa  a  pair  of 
apendages  were  defined  which  I  take  to  be 
antennae;  their  appearance  and  position  are 
designated  in  Fig.  2.  I  have  been  unable 
to  make  out  any  other  appendages. 

The  ovigerous  sacks  (Fig.  d>)  diminish  in 
size  toward  the  apex;  seen  from  the  side 
they  are  shaped  like  a  hay-knife;  they  are 
disposed  over  the  body,  but  slightly  exceed- 
ing it  in  length.  There  are  as  many  as 
eight  rows  of  eggs  at  the  widest  part,  not  more 
than  four  towards  the  ai>ex.  I  estimate  the 
number  in  each  sack  at  one  hundred;  their 
diameter  is  .013  of  an  inch;  at  a  certain 
Mtage  of  development  each  egg  shows  four 
brown  points  arranged  in  a  quadrangle. 

The  full  size  of  parts  I  measure  as  fol- 
lows, a  full  sized  individual  being  used: 

Length  of  body  and  head 28  in. 

Greatest  breadth  of  body 13  '* 

Bn'adth  of  sucker Vi  " 

T>mfl:th  of  ovisacks 13  ** 

No.  2.  This  second  form^  illustrated  by 
flgnres  1  to  6  on  sheet  11,  inhabits  the  same 
species  as  does  No.  1.  I  have  found  it  not 
imcommon  during  the  greater  part  of  the 
year  on  the  herring  taken  by  the  fishermen 
along  the  Niagara  Kiver.  It  fastens  to  the 
surface,  preferring  the  fins,  although  I  have 
taken  them  from  the  under  side  of  the  body. 
They  are  more  tenacious  of  life  than  No.  1 
a.s  they  may  live  ten  or  twelve  hours  after 
l)eing  caught. 

The  dimensions  of  the  parts  of  an  average 
K))ecimen  were  taken  as  follows: 

Entire  lengl^h  from  sucker  to  extremity  of 

.egfir-tubes  68 in. 

Length  of  tubes 24  *' 

Length  of  body  and  head 31  " 

Length  of  arms 23  " 

Oreatoat  width  of  body 1  " 

The  outline  of  the  body  is  obovate, 
broadest  at  the  beginning  of  the  last  third. 
Under  the  extremity  of  the  body  of  an 
individual  treated  with  caustic  potassa  may 
be  seen  two  chitinous  bodies.  (Fig.  3,  r) 
Originating  near  their  extremity  are  the 
fibres  which  hold  the  egg-sacks,  i.  e.  sus- 
pended from  the  lower  border  of  the  first, 
or  lateral  abdominal  lobes;  they  are  cylin- 
drical, relatively  long,  straight  and  termin- 
ate in  a  straight,  sharp  spine,  a  fifth  or 
more  as  long  as  they.  At  figure  6  is  a 
drawing  of  an  egg  showing  the  well-ad- 
vanced embryo. 

The  arms  are  long  and  slender,  terminat- 
ing with  an  ovoid  button  which  adheres  to 
the  fish;  the  fibiyi  connecting  it  to  the  arms 
is  so  short  that  it  appears  sessile.  (Fig.  5, 
^•)  The  second  pair  of  jawfeet  are  robust, 
the  terminal  joint  is  carried  at  right  angles 


to  the  second;  its  articulation  with  that 
joint  is,  however,  very  free;  it  terminates 
with  one  hook.  (Figs.  2  and  5.)  The  re- 
maining appendages  which  I  have  been  able 
to  define  are  shown  in  Fig.  4,  which  is,  in 
part,  a  camera  drawing  of  the  underside  of 
the  apex  of  the  head.  I  interpret  the  figure 
as  follows:  The  first  jawfeet  at  j;  they  con- 
sist of  a  robust  basal  part  surmounted  by 
two  other  pieces.  One  bears  a  short  joint 
ending  in  a  hook  turned  outwards,  the  other 
bears  a  disk,  facing  downwards,  bearing 
numerous  hairs  also  turned  outwards.  At 
a,  is  an  antenna;  the  same  may  be  seen  less 
magnified  in  Fig.  5.  I  have  seen  a  pair  of 
stjlif  orm  bodies  at  x,  but  not  with  sufficient 
distinctness  to  sketch  them.  No.  3.  This 
third  form  is  explained  by  the  figures  on 
the  3d  sheet.  It  inhabits  the  inner  surface 
of  I  he  gill  arches  of  Anihloplites  rtipestris. '  It 
being  a  small  species,  alxd  so  mingled  with 
the  teeth  on  the  surfeices  they  infest  that  I 
suspect  it  was  overlooked  many  times,  for 
after  being  acquainted  with  it  I  found  one 
or  more  on  fully  one-half  the  examples  of 
the  fish  examined.  My  acquaintance  with 
it  began  in  July  of  this  year.  Entire  length 
from  extremity  of  arms  to  end  of  ovigerous 
sacks  a  little  more  than  .2  of  an  inch. 
Length  of  body  and  head  a  little  above  .  1 
inch.  The  outline  of  the  body  is  broadly 
ovate,  the  upper  part  of  the  thorax  termiii- 
ating  in  the  head  similar  in  shape.  Tlie 
alimentary'  canal  may  be  traced  its  entire 
length  in  living  specimens,  it  shows  bi-own 
granular  matter  within,  especially  in  upper 
part.  A  contraction  and  dilatation  passes 
rhythmically  from  end  to  end.  At  each 
pulse  the  canal  is  drawn  first  to  one  side 
and  at  the  beginning  of  the  next  to  the 
other  side  by  fibrous  bands  shown  at  Fig. 
1,  r;  these  fibres  arise  fi'om  prominent  pro- 
tuberances. If  these  fibres  are  themselves 
the  muscles  that  move  the  intestinal  tube 
they  are  nonstriated,  for  1  could  biing  the 
quarter-inch  objective  to  bear  upon  them 
Avithout  seeing  the  stiite,  while  the  inch 
clearly  resolves  striated  muscles  in  the  limbs 
and  thorax.  On  either  side  of  the  lower 
body  is  an  ill  definable  body  (Fig.  1,  0) 
which  I  take  to  be  an  oviduct.  On  eitlier 
side  of  the  canal  are  numerous  bodies  which 
are  doubtless  eggs.  I  have  counted  sixty 
on  one  side,  which  certainly  is  more  tliaii 
enough  to  fill  the  egg  sack  once.  These 
sacks  ai*e  cylindrical,  obtusely  rounded  at 
both  ends,  the  length  exceeding  a  litUe 
more  than  twice  the  width. 

The  arms  are  robust,  long,  ending  in  a 
button  of  the  usual  form;  fibre  longer  than 
in  No.  2.     For  the  details  of  the  underside 
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of  the  head  see  Fig.  2,  which  was  drawn  by 
the  aid  of  the  camera,  and  shows  all  that 
was  defined  in  their  proper  relations.  I 
should  designate  the  parts  figured  as  follows : 
a,  beginning  of  the  arms;  j,  the  second  pair 
footjaws;  i,  first  pair  footjaws;  a,  antenna; 
i,  styliform  appendage,  or  second  antenna; 
m,  oral  opanmg. 

The  male  of  this  species  I  have  seen,  but 
owing  to  misfortune  I  was  unable  to  sketch 
it,  so  I  omit  further  reference  to  it. 

At  the  conclusion  of  Prof.  Kellicott's 
paper,  the  report  of  the  Committee  on 
Constitution  and  By-Laws  was  read  and 
adopted,  and  a  nominating  committee  of 
seven  was  appointed. 

An  invitation  from  Messrs.  Lester  Curtis 
and  W.  H.  Bullock  was  received,  in  behalf 
of  the  Illinois  State  Microscopical  Society, 
and  the  Chicago  Academy  of  Sciences,  to 
hold  the  next  meeting  in  Chicago.  An 
invitation  was  also  received  from  Prof. 
Tuttle,  on  behalf  of  the  Ohio  Microscopical 
Society  of  Columbus,  to  hold  the  next  meet- 
ing at  that  place. 

These  invitations  were  on  motion  referred 
to  the  Executive  Committee. 

Dr.  J.  Curtis,  of  Washington,  then 
presented  to  the  Society  a  box  of  earth  rich 
in  diatoms  to  which  the  members  were 
invited  to  help  themselves. 

The  meeting  then  adjourned  till  after^ 
noon. 

AUamr  21.— AITKBNOOK    SBBSIOK. 

After  calling  the  meeting  to  order,  the 
President  called  upon  Prof.  Hyatt  for  a 
report  of  the  Committee  on  Micrometry,  to 
which  Dr.  Hyatt  rosponded  as  follows: 

BuFFAiiO,  N.  Y.,  Aug.  21,  1879. 
7b  the  American  Society  of  Microtoopista : 

During  the  past  year  a  committee  upon 
the  subject  of  Micrometry  has  been  organ- 
ized, representing  a  large  number  of  the 
microscopical  societies  of  the  country,  and 
oonsistingof  the  following  members: 

ProL  Wm.  Ashbumer,  San  Francisco, 
Cal. 

President,  F.  A  P.  Barnard,  Columbia 
College,  New  York. 

Lester  Curtis,  M.D.,  Chicago,  111. 

Geo.  E.  Fell,  C.  E. ,  Buffalo,  N.  Y. 

Henry  Jamison,  M.  D.,  Indianapolis, 
Ind. 


Prof.  S.  A  Lattimore,  Rochester,  N.  Y. 

Bev.  Samuel  Lockwood,  Freehold,  l(.  .J. 

Prof.   Edward  W.  Morley.  Hudson,  0. 

Joseph  J.  Richardson,  M.   D.,  Philadel- 
phia, Pa. 

Prol  S.  P.  Sharpies,  Boston,  Mass. 

Prof.  Hamilton  L.  Smith,  <>eneva,  X.  Y. 

Prof.  A.  H.  Tuttle,  Columbus,  O. 

C.  M.  Voroe,  Esq.,  Cleveland,  O. 

R.  H.  Ward,  M  D.,  Troy,  N.  Y. 

J.  J.  Woodward,  M.  D.,  'Washington. 

This  committee,  as  a  result  of  individnal 
consideration  of  the  subject,  and  correspon- 
dence with  microscopical  societies  and 
students,  would  respectfully  and  unsni- 
mously  tender  a  report  of  progress  to  the 
American  Society,  and  respectfully  r^qneftt 
this  society  to  rescind  its  approval  of  the 
one-hundrodth  miDimetre  as  a  unit  for 
micrometry,  and  to  refer  that  question,  to- 
other with  those  of  securing  precision  and 
international  uniformity,  to  the  committee 
for  further  action. 

After  this  report  had  been  accepted,  Mr. 
Thomas  Taylor,  of  Washington,  made  8ome 
remarks  on  the  pansitea  which  infest  and 
destroy  agricultural  plants,  and  passed 
around  many  beautiful  drawings,  illustrat- 
ing his  remarks. 

Mr.  C.  M.  Yoroe,  of  Cleveland,  then  read 
a  very  able  paper  on,  "The  Destractire 
Power  of  Certain  Insects,*'  and  was  fol- 
lowed by  Prol  Lattimore,  of  Rochester, 
with  an  essay  on,  ''  Microscopical  Oigan- 
isms  Found  in  Drinking  Water." 

An  invitation  from  the  local  committee 
to  attend  an  excursion  to  Niagara  Falls  on 
Friday  afternoon,  was  then  read  and  ac- 
cepted, and  the  meeting  on  motion  ad- 
journed. 

lacBoaaonoAL  soibsb. 

In  the  evening,  a  microscopical  soiree  took 
I^aoe  at  St  James  Hall,  which  was  a  bril- 
liant success  in  every  way. 

Over  a  hundred  microscopes  of  differeot 
sizes,  and  shapes  and  construction  veiv 
stationed  in  different  parts  of  the  auditor- 
ium and  on  the  stage  on  tables,  lighted  up 
by  students'  lamps,  and  around  them  were 
gathered  large  and  enthusiastic  crowds  of 
ladies  and  gentlemen,  peering  anxionslj 
into  the  shining  tubes  at  the  many  magni- 
ficent specimens  displayed.     The  people 
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all  appeared  to  take  the  greatest  interest  in 
microscopy,  plying  the  attendants  at  the 
instruments  with  innumerable  questions 
about  the  objects  shown,  passing  ftom  one 
to  another,  and  seemingly  never  tiring  of 
this  singular  style  of  entertainment.  Like 
martyrs,  the  microecopists  bore  the  con- 
tinued assaults  of  the  Tisitois,  and  we  doubt 
if  Buffidonians  ever  encountered  a  more 
gentlemanly  and  willing  set  of  men  than 
those  of  last  evening.  All  of  the  micro- 
scopists  aimed  at  displaying  their  most  at- 
tractive specimens,  and  those  which  the 
public  would  find  the  most  interesting. 
Scientific  names  were  dropped  for  the  time 
being,  and  instead  of  foramintfero^  efUomos- 
traoa^  etc.,  the  microscopists  came  down  to 
a  level  with  the  popular  understanding  and 
talked  of  their  insects,  shells,  etc.,  in  the 
plainest  of  Anglo-Saxon.  For  two  hours 
and  a  half  the  inspection  was  continued, 
the  throng  remaining  almost  intact  and 
busily  moving  about  from  stand  to  stand. 

The  microscopists  pleasantly  changed 
their  specimens  many  times.  Li  conversa- 
tion with  several  of  the  prominent  members, 
we  learned  that  never  before  had  they  seen 
such  beautiful  specimens,  many  exhibibit- 
ing  astonishing  advancement  in  mounting 
and  preparation,  and  the  coloring  in  the  in- 
sects and  other  natural  specimens  was  said 
to  be  very  life-like.  The  microscopes  were 
among  the  best  in  the  country,  and  several 
firms  were  represented  by  especially  fine 
exhibitions.  Below  we  give  a  brief  descrip- 
tion of  what  each  microscopist  exhibited: 

The  stage  was  occupied  by  three  members. 
The  largest  display  was  that  of  Dr.  Seiler, 
who  is  lecturer  on  Laryngoscopy,  or  dis- 
eases of  the  throat,  in  the  Universitv  of 
Pennsylvania.  He  showed  a  section  of  the 
skin  of  the  foot,  the  particular  feature 
being  a  sweat-gland;  the  lip  of  a  child,  and 
a  tubercle  from  the  larvnx  of  a  child:  idso 
sections  of  the  larynx.  Kidney,  and  the  leg 
of  a  child  from  the  toe  to  the  knee.  Dr.  H. 
R.  Hopkins,  of  BufTalo,  gave  a  very  at- 
tractive exhibition,  in  the  fragments  of  a 
Brazilian  pebble  under  the  poliuiscope. 
The  display  of  colors  was  unusuallv  bril- 
liant. Dr.  H.  L.  Smith,  of  Oeneva,  had  on 
his    slide    a   specimen  of  foraminiferaf    a 


lagena  from  the  Gkilf  of  Mexico,  it  being  an 
animal  without  any  organization,  just  a  mere 
mass.  Nearly  in  the  centre  of  the  room 
was  Mr.  C.  S.  Shultz,  the  Secretary  of  the 
New  York  Microscopical  Society.  He  had 
but  one  instrument,  but  his  specimens  were 
among  the  most  interesting.  He  began 
with  the  diamond  beetle  of  Brazil.  The 
colors  shown  were  very  bright  and  beauti- 
ful. Later  he  showed  the  toe  of  a  white 
mouse,  a  unic^ue  set  of  shells,  and  as  a  most 
astonishing  piece  of  workmanship,  he  put 
under  his  mstrument  a  slide  on  which  was 
written  with  a  diamond  the  Lord's  Prayer, 
occupying  about  1-32  of  an  inch,  the  letters 
being  l-lSoO  of  an  inch  in  diameter,  and  a 
second  slide  containing  eighty  small  shells 
with  their  full  name  photographed  in  under 
each,  all  of  which  took  up  about  1-8  of  an 
inch.  One  of  the  most  practical  exhibits- 
was  that  of  Dr.  Lucien  Howe,  of  Buffalo, 
includiag  that  of  the  muscle  of  the  eye  by 
which  the  focus  is  adjusted;  a  specimen 
showing  how  the  blood  was  circulated,  and 
the  eye  of  a  fly.  He  gave  another  exhibi- 
tion  detailing  the  manner  in  which  blood  is- 
detected  in  criminal  cases  by  the  micro- 
spectroscope.  G.  E.  Hanaman,  of  Troy, 
attracted  much  attention  by  his  specimens 
of  a  section  of  the  stomach  of  a  cat,  with 
the  arteries  filled  with  carmine,  and  sections- 
of  human  hair,  of  the  trachea  of  >  a  child, 
and  human  kidney. 

Dik  S.  W.  Wetmore,  in  the  northwest 
comer  of  the  hall,  had  several  fine  anato- 
mical specimens,  among  the  number  being 
pieces  of  a  healthy  lung  and  kidney,  and  of 
a  diseased  lung  and  kidney;  also  crystals  of 
sulphates  of  copper,  morphine,  etc.  Mr. 
K  C.  Fasoldt,  of  Albany,  showed  some  of 
his  own  workmanship  in  the  shape  of  rul- 
ings on  the  slides.  Mr.  George  £.  Fell,  of 
BuffiJo,  had  several  instnunents  under  his 
supervision,  and  he  entertained  his  visitors 
with  a  sight  of  the  itch  insect,  insect  eggs 
on  a  lesi,  and  a  number  of  other  good 
specimens.  Dr.  W.  Webster  Butterfield 
was  kept  busy  in  the  southwestern  comer, 
explaimng  a  Wenham  prism  of  extraordi- 
nary dimensions,  admitting  more  light  than 
those  of  previous  construction.  He  showed 
a  number  of  fine  specimens,  a  collection 
of  phytotomical  preparations,  the  work  of 
Mrs.  Julia  Butterneld,  of  Lidianapolis, 
being  especiallv  noteworthy.  The  latter 
were  in  two  colors,  and  were  prepared  by 
a  modification  of  the  existent  methods. 
Prof.  J.  Edwards  Smith,  who  had  been 
entertaining  large  numbers  in  a  pleasant 
way,  encountered  for  the  time  a  serious 
loss.      He   had   just   set   his  instrument* 
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Avheu  Bome  over-zealous  spectator  in  look- 
ing into  the  microscope,  twiHt^  oflf  one 
of  the  important  screws  on  the  instrument, 
which  rendei'ed  it  useless  for  the  time 
being.  Mr.  C.  C.  Merriman  exemplified 
his  plan  of  preparing  and  mounting  vege- 
table tissue  for  microscopical  observation  by 
a  section  of  the  leaf  stem  of  a  castor-od 
plant,  caljx  of  the  flower  of  piuguicula, 
etc.,  all  of  which  were  double-stainings. 
hk>me  fine  crystals  of  copper  and  of.  gold 
were  displayed,  the  former  by  Dr.  W.  B. 
Bezner,  of  Cleveland,  and  the  latter  by 
Dr.  G.  E.  Blackham,  of  Dunkirk.  Piof. 
J.  W.  Ward,  of  Bufi'alo,  had  a  pleasing 
exhibition  of  the  circulation  of  the  sap  in 
vegetable  cells,  and  Mr.  W.  H.  Bulloch, 
of  Chicago,  showed  a  s«»ction  of  tlie  moon- 
heed.  Prof.  Herman  Poole,  of  the  Prac- 
tical School,  drew  many  \asitors  by  his 
display  of  fat  globules  in  milk  and  the 
head  of  a  tapeworm.  Dr.  A.  S.  Wright, 
of  Bufialo,  had  quite  a  mar\'el  in  tht>  sha|)e 
of  a  specimen  showing  the  pores  or  canals 
in  the  bones,  through  which  is  transmitted 
the  nutriment.  Dr.  F.  P.  Lewis  gave  a 
practical  illustration  of  the  cause  of  diseases 
m  the  ear  by  the  exhibition  of  a  fungus, 
which  is  the  root  of  all  such  eviln,  taken 
from  a  human  ear.  Mr.  DeWitt  C.  C»reen, 
of  Buffalo,  allowed  all  a  good  sight  of  those 
ilreailful  insects,  the  tridiina  spindis  of 
pork.  Dr.  Charles  Carey  showed  the 
membrane  of  a  cat's  eye,  and  Prof.  Kellicott 
liad  many  admirers'^  for  his  display  of 
crystals  of  silver,  gold,  chromium,  et<'. 
Dr.  T.  8.  Phillips,  of  Bufl&do,  had  many 
fine  specimens,  such  as  young  oysters,  the 
tongue  and  the  eye  of  a  bee.  Dr.  W.  C. 
West,  of  Monroe,  Mich.,  had  the  papilla  of 
a  rat's  tongue,  the  pollens  of  flowei*s,  and 
butterfly  scales,  under  his  instniment  at 
different  times.  Mr.  C.  M.  Vorce  went 
beyond  many  of  his  co-lalwrers  by  showing 
a  monstrosity  existing  even  among  tlie 
lowest  of  animals.  It  was  a  specimen  of 
the  jaws  of  a  leech,  the  owner  of  said  jaws 
having  sported  two  rows  of  teeth,  one  of 
which  intersected  the  other,  instead  of  one. 
He  also  had  the  eye  of  a  lobster  and  a 
number  of  other  si)ecimens.  Mr.  G.  S. 
Woolman,  of  New  York,  attracted  many 
Hi>ectators  by  exhibiting  an  eye  of  a  fly, 
crystals  of  gold,  a  mosquito,  etc.  In  the 
back  part  of  the  room  on  a  large  table  were 
a  nice  lot  of  microscopes  from  the  houses  of 
Bausch  &  Lomb,  of  Rochester,  and  J.  W. 
Queen  &  Co.,  of  Philadelphia.  The 
interests  of  tlie  latter  were  attended  to  by 
Mr.  E.  Pennock,  who  showed  some  rulings, 
together  with  specimens  of  the  natural  salt 


of  quinine,  &s  found  in  the  Pemyian  bark, 
and  the  seeds  of  the  wild  catch-fly.  Mr. 
Bausch  had  a  very  interesting  lot  of  speci- 
mens, the  most  noteworthy  being  a  lot  of 
butterfly  scales  arranged  so  as  to  form  a 
cornucopia  of  flowers,  some  hippuric  and 
shown  by  polarized  light,  and  a  section 
of  the  ovary  of  calla  lilly,  a  double  staining. 
Mr.  A.  Landsberg,  of  Detroit,  exhibited 
s|)ecimens  of  microBOopical  animals  from 
Bermuda  and  Barbadoes  Islands,  also  a 
section  of  a  iiear  tree,  sponge,  and  nerves 
of  the  head  of  a  honey-bee.  Mr.  Hennr 
Mills  displayed  the  beauties  of  the  well- 
known  Julien  slides.  Dr.  W.  C.  Barrett, 
of  Bufialo,  showed  the  tongue  of  a  butterfly, 
sections  of  abnormal  dental  tissues;  Dr.  A. 
R.  Davidson,  of  Buffalo,  showed  pathologi- 
cal preparations;  Dr.  Henry  Jameson, 
crystaLs  of  gold,  etc.;  Clark  C.  Yauder- 
venter,  a  variety  of  objects. 

AVO.    22. — MORNTVO  BESSIOK. 

The  closing  session  of  the  society  began 
at  10  A.M.,  and  was  chiefly  a  business  meet- 
ing. Reports  of  officers  and  committees 
were  read  and  accepted,  and  the  new  officers 
were  elected  with  the  following  result: 

President — H.  L.  Smith,  Geneva,  N.  Y. 

Vice-Presidents — ^W.  Webster  ButterfieKL 
Indianapolis;  C.  C.  Metriman,  Rochester. 

Secretary — ^Albert  H.  TuthiU,  Columbus. 

Treasurer— George  R  Fell,  BuffeJo,  N.  Y. 

Executive  Committee — ^Dr.  W.  Bezner, 
Cleveland;  Dr.  Carl  Seiler,  Philadelphia; 
Dr.  W.  C.  Barrett,  BuflWo. 

Then  followed  resolutions  of  thanks,  to 
the  different  individuals  and  corporations, 
for  their  aid  in  the  suooess  of  the  meeting. 
Finally,  Dr.  W.  D.  Rezner,  of  Cleveland, 
made  a  few  remarks  on  '*  Hluminafcion  of 
Fine  Rulings."  In  his  mode  of  mounting 
he  precipitated  the  lines  so  that  the  plating 
was  on  the  same  sur&ce.  He  had  no 
trouble  in  resolving  Fasoldt*s  120,000  band 
by  sunlight  with  oblique  light,  with  a 
Spencer  sixth  and  an  A  eye -piece. 

He  was  followed  by  Dr.  Carl  Seiler,  of 
Philadelphia,  who,  by  request  of  several 
of  the  members,  gave  a  short  account  of  his 
method  of  preparing  and  mounting  animal 
tissues.  He  said  that  he  always  haideneil 
the  tissues  in  alcohol,  commencing  with  a 
weak  solution  first  and  g^radually  increasing 
the  strength  of  the  hardening  agent  until 
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the  tissnes  were  hard.  The  sections  are 
made  in  a  microtome,  with  a  knife  having  a 
straight  edge,  after  the  piece  of  tissue  has 
been  inclosed  in  a  mixture  of  paraffine  and 
mutton  taUow. 

For  staining  he  uses  a  carmine  solution 
(railed  Woodward's  lilac  fluid  and  then  re- 
moves the  excess  of  carmine  by  immersing 
the  section  in  a  mixture  of  1  part  of  hydro- 
chloric acid  to  4  parts  of  alcohol.  The  sec- 
tion is  then  washed  in  alcohol,  and  is  finally 
dehydrated  in  absolute  alcohol,  when  it  is 
ready  for  mounting. 

If  it  is  desired  to  stain  with  another  color, 
the  specimen,  after  having  been  washed,  is 
left  in  a  very  weak  solution  of  indigo  car- 
mine in  alcohol  from  6  to  24  hours. 

For  mounting  he  uses  balsam  dissolved 
in  alcohol,  as  no  previous  clearing  agent  is 
needed,  but  if  large  or  thin  sections  are  to 
be  mounted,  he  uses  benzole  to  clear  the 
section,  and  in  it  he  floats  the  section  on 
the  cover,  thus  saving  a  great  deal  of  time. 

The  rings  around  his  si)ecimens  he  said 
were  made  with  damar  dissolved  in  chloro- 
form, and  not  in  benzole. 

In  the  afternoon  most  of  the  members 
participated  in  a  most  delightful  excursion 
to  Niagara  Falls,  where  they  remained  till 
9  P.M.,  viewing,  after  dai'k,  the  Falls  illum- 
inated by  the  electric  light.  Thus  ended 
the  second  annual  meeting  of  the  American 
Society  of  Microscopists. 

On  Stephenson's  System  of  Homogene- 
ous Immersion  for  Microscope  Ob- 
jectives. 

BY  PROF.  E.  ABBE,  OF  JENA,  HON.r.R.M.S. 

THE  inventor  of  the  Immersion 
method,  Amici,  with  whose  name 
so  many  important  improvements  in 
the  Microscope  are  coiinected,  attempted 
to  1186  other  fluids  than  water  for  the 
immersion  medium.  Amongst  others 
be  tried  the  highly  refractive  oil  of  ani- 
seed, probably  from  the  idea  that  the 
advantage  obtained  by  replacing  the 
stratum  of  air  by  a  more  refractive 
medium  would  increase  with  the  in- 
crease in  the  refractive  indices  of  the 


media  employed.  More  recently  others 
have  used  glycerine,  and  the  well-known 
American  opiiciau,  Spencer,  has,  accord- 
ing to  report,  produced  objectives  by 
this  means  of  excellent  quality. 

The  theoretical  analysis  of  the  immer- 
sion principle  shows,  that  in  several  re-' 
spects  far  more  favorable  results  can  be 
attained  with  a  liigbly  refracting  sub- 
stance than  with  water:  it  proves,  how- 
ever, at  the  same  time,  that  the  advan- 
tage to  be  expected  is  by  no  means 
proportional  with  the  progressive  in- 
crease in  the  refractive  index;  on  the 
contrary,  there  is  a  maximum  beyond 
which  the  results  become  less  favorably 
When  the  cover-glass  and  the  front  lens 
are  of  crown-ghiss,  which  is  generally 
the  case,  this  maximum  is  reached  when 
the  immersion  fluid  has  the  same  re- 
fractive index  as  crown  glass.  A  con- 
nection, which  is  optically  homogeneous, 
is  then  established  between  the  prepara- 
tion and  the  objective,  which  eliminates 
all  refraction  in  front  of  the  first  spheri- 
cal surface  of  the  optical  system.  Not 
only  is  the  loss  of  light  by  reflection  ob- 
viated, a  loss  which  is  experienced  at 
every  surface  separating  diflerent  optical 
media  wben  the  mcident  rays  are  oblique, 
but  what  is  still  more  important,  a  very 
considerable  amount  of  spherical  aberra- 
tion is  at  the  same  time  prevented  which 
otherwise  would  have  to  be  corrected 
in  the  upper  portion  of  the  objective, 
but  which  must  leave  a  residuum. 
Apart  therefore  from  other  advantages, 
such  a  method  of  "  homogeneous  immer- 
sion "  gives  promise  at  all  events  of  a 
more  perfect  ehmination  of  spherical 
aberration,  and  consequently  more  favor- 
able conditions  for  what  is  called  "  defi- 
nition "  of  the  objective,  than  water  im- 
mersion. It  also  possesses  the  further 
advantage,  which  is  by  no  means  incon- 
siderable, of  getting  rid  of  the  disturb- 
ing influence  of  the  cover-glass  and  doing 
away  entirely  with  the  otiierwise  indis- 
pensable correction.  For  where  the  in- 
tervening medium  is  equal  in  its  refrac- 
tion and  dispersion  to  the  cover-glass, 
it  is  immaterial,  as  regards  the  optical 
effect,  whether  a  thicker  layer  of  glass 
and  a    con'esponding  thinner  laver  of 
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the  fluid,  or  vice  veraa,  ia  inserted  be- 
tween the  object  and  the  objective. 

The  idea  of  realizing  the  Tarious  ad- 
vantages  of  such  a  kind  of  immersion, 
by  constructing  objectives  on  this  system, 
had  for  some  time  presented  itself  to  my 
mind,  bat  I  thought  that  there  wajs  not 
much  to  be  expected,  as  regards  the 
scientific  usefnhiess  of  such  objectives, 
H8  I  beheved  their  use  would  be  limited 
ou  account  of  the  necessity  of  using  oil 
or  some  other  inconvenient  material  as 
the  immersion  fluid.  It  appeared  to  me 
that,  except  perhaps  for  the  examination 
of  diatoms,  scarcely  any  other  scientific 
sphere  remained  than  petrographic  re- 
search, which  would  afford  scope  for 
realizing  the  optical  advantages  of  such 
objectivea 

The  matter  assumed,  however,  subse- 
quently a  different  sbape  in  consequence 
of  a  suggestion  made  by  Mr.  John  Ware 
Stephenson  (the  Treasurer  of  the  Boyal 
Microscopical  Society  of  London),  who 
independently  discovered  the  principle 
of  Homogeneous  Immersion,^  but  by 
Avhom.  in  addition  to  its  other  advan- 
tages,  special  attention  was  drawn  to  the 
doing  away  with  the  cover-glass  correc- 
tion, and  to  the  possible  enlargement 
of  the  angular  aperture,  with  conse- 
quent increase  ia  the  resolving  power  of 
the  objective.  This  idea  of  Mr.  Ste- 
phenson, which  made  the  matter  one  of 
universal  scientific  interest,  was  at  once 
followed  out,  the  calculations  being 
made  by  me,  and  the  technical  execution 
by  Mr.  Zeiss,  and  resulted  in  the  pro- 
duction of  a  series  of  objectives  on  this 
system  which  in  several  respects  ai*e 
manifestly  superior  to  the  ordinary 
water-immersion  objectives.  Having 
now  been  used  by  a  number  of  micro- 
scopists,  it  has  been  found,  that  although 
the  nature  of  the  pecuhar  immersion 
fluid  will  naturally  much  restrict  the  em- 
ployment of  such  objectives,  it  does  not 
present  any  obstacle  to  their  use  in 
various  widely  different  spheres  of  micro- 
scopic research ;  and  in  particular,  biology 
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furuishes  many  problems  to  which  the 
new  lenses  may  render  useful  service. 

Since  the  construction,  about  a  year 
ago,  of  the  first  objectives  on  this  system, 
the  focus  being  1-8  inch  nominal  (more 
exactly  2*6  mm.  equivalent  focus),  and 
all  of  them  calculated  for  ihe  long  tubes 
of  the  Euglish  Microscopes,  some  have 
been  made  of  1-12  inch  (1*8  mm.),  which 
give  sufiScient  magnifying  power,  even 
with  the  shorter  tubes  of  the  continental 
instruments;  and  quite  recently  a  thijd 
serios,  1-18  inch  nominal  (12  mm.  iocus' 
has  been  produced,  by  which,  espedall} 
in  histological  ol)8ervations,  great  ani- 
plification  can  be  obtained  with  low  eye- 
pieces. 

The  angular  aperture  of  all  these  o\h 
jectives  is  about  114^  in  the  immersioii 
fluid  for  which  they  are  adapted,  the  in- 
dex of  refraction  being  talcen  in  round 
numbers  as  =  1*50. 

This  is  approximately  the  Bsmeangukf 
magnitude  as  can  be  attained  witiiout 
any  great  difficulty  vnthin  the  film  of 
water  in  the  usual  immersion  lenses,  or 
within  the  stratum  of  air  in  dry  objec- 
tives. But  since  the  "  numerical "  equiv- 
alent of  the  angle  of  aperture  (the  mea- 
sure which  determines  the  number  of 
rays  taken  in  by  the  objectiTe)  is  pro- 
poi-tional  not  only  to  the  sine  of 
naif  the  angle  of  aperture,  but  also  to 
the  refractive  indices  of  the  respective 
media  employed,  and  since  all  the  func- 
tions of  the  angle  of  aperture,  and  es- 
pecially the  resolving  power  of  the  mi- 
croscope, are  regulated  by  this  numeri- 
cal equivalent,  it  follows  that,  according 
to  theory,  the  capacity  of  the  new  ob- 
jective, compared  with  that  of  ordisarv 
immersion  lenses,  is  increased  in  the  pro- 
portion of  1*50  to  1-33,  and  as  compared 
with  the  highest  dry  objectiyes,  as  1*50 
tol. 

The  product  of  the  sine  of  half  flie 
angle  of  aperture  into  the  refractive  in- 
dex of  the  medium — ^the  '*  numerical 
aperture,"  as  I  call  it — reach^  1*25  to 
1'27  in  these  objectaTe&  The  ratio  of 
these  figures  to  unity  expresses  hov 
much  greater  is  the  number  of  rays  ad- 
mitted by  the  new  objectives,  ov«r  that 
number  which  in  air  would  fill  a  com- 
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plete  hemi8pliei*e,  or  which  would  be 
admitted  by  an  imaginaiy  dry  objective 
of  180°  apertura 

This  nnusually  large  aperture  is  ac- 
companied with  a  notable  increase  of  re- 
solving power.  This  is  at  once  evident 
by  the  facihty  with  which  very  fine  strisB 
and  similar  markings  become  visible 
on  the  more  dif&cult  test  objects;  by  the 
plainness  with  which  the  characteristic 
markings  stand  out  on  the  more  com- 
plicated forms,  such  as  Fruatvlia  saxoYiica, 
Surirella  gemma,  etc.;  and  lastly,  by 
several  unusual  features  which  appear 
when  certain  methods  of  illuminatiou 
are  employed  on  the  coarser  tests  of  this 
kind,  e.g.  P.  angulaium. 

Histological  preparations  also  furnish 
instances  of  very  small  elements  closely 
clustered  together,  granulations  and 
such  like,  in  which  clearer  and  more 
definite  resolution  is  obtained  in  critical 
ctises. 

At  the  same  time,  in  aU  these  objects, 
especially  in  those  last  named,  the  de- 
cidedly more  perfect  definition  which 
homogeneous  immersion  renders  pos- 
sible, is  obtained,  provided  that  the  pre- 
cision of  the  technical  execution  is  ade- 
quate to  the  reduction  effected  in  the 
residual  aberration  as  indicated  in  theory. 
Therefore,  when  comparatively  strong 
eye-pieces  are  used  the  imiige  retains 
great  sharpness,  so  that  in  regular  work, 
higher  amplification  can  be  usefully  em- 
ployed than  is  usually  the  case  with 
other  objectives  of  equal  focal  length. 
They  also  often  enable  more  exact  obser- 
vations to  be  made  of  very  delicate  ob- 
jects, such  as  fine  ciHa»  than  good  im- 
mersion objectives  of  the  ordinary  kind 
would  permit. 

Lastly,  as  a  proof  of  excellence  of  de- 
finition which,  though  indirect,  is  of 
special  weight,  may  be  mentioned  the 
favorable  results  which  Dr.  Koch,  of 
Wollstein,  obtained  when  examining 
bacteria,*  viz.  by  employing  a  full  cone 
of  rays  filling  the  entire  aperture  of  the 
objective,  a  method  of  illumination  quite 
unheard  of  as  apphed  to  such  objects 
and    With    such    an    angular  aperture. 

♦  *  Aetiolofcie  der  Wundinfektions-Krankhelten.' 
Lolpftio,  1879. 


With  this  illumination,  which  can  only 
be  effected  by  the  aid  of  a  condenser  of 
Lirge  apei-ture,  the  preparation  is  simul- 
taneously penetrated  in  all  directions  by 
the  incident  rays.  As  a  result,  the  de- 
lineation of  such  parts  as  stand  out  in 
mutual  contrast  through  difference  in 
refractive  power  (tissue  structures,  etc.), 
is  almost  completely  suppressed,  and 
there  remain  visible  only  those  elements 
which  act  as  absorbents  through  stain- 
ing. On  the  other  hand,  the  essential 
iulvautages  of  obhque  illumination  are 
retained,  although  the  illumination  re- 
mains central  in  name,  in  consequence 
of  the  co-operation  of  the  rays  incident 
at  a  large  angle  towards  the  axis  of  the 
microscope.  Very  small  and  closely 
clustered  elements,  as  in  preparations  of 
bacteria,  must  certainly  on  both  these 
accounts  become  capable  of  a  more 
thorough  resolution  than  with  central 
illumination  of  the  usual  kind;  if,  how- 
ever, this  ingenious  method  of  observa- 
tion is  to  show  corresponding  results, 
the  defining  properties  of  the  objective 
must  stand  a  more  severe  test,  and  this 
test  will  be  the  more  severe  in  propor- 
tion to  the  magnitude  of  the  angular 
aperture  employed. 

As  regards  the  nature  of  the  immersion 
fluid,  it  is  of  coxmse  on  optical  grounds 
a  matter  of  indifference  what  is  selected, 
so  long  only  as  it  is  homogeneous 
and  transparent,  and  equal  or  very  nearly 
equal,  to  crown  glass  in  refraction  and 
dispersion.  Experiment  has  taught, 
however,  that  this  condition  of  homo- 
geneous immersion  leaves  a  much 
smaller  choice  than  might  be  antici- 
pated. At  the  outset  I  examined  over 
one  hundred  fluids  of  the  most  varied 
kinds— essential  and  fatty  oils  and  arti- 
ficial chemical  preparations — which  I 
either  tested  myself  or  caused  to  be  ex- 
amined with  the  refractometer,  to  deter- 
mine their  refractive  and  dispersive  in- 
dices, and  lately  the  investigation  has 
been  carried  still  further  by  Dr.  Topel, 
who,  under  my  guidance,  determined 
the  optical  constants  of  nearly  two  hun- 
dred chemical  combinations  from  the 
collection  in  the  laboratory  of  the  Jena 
University,    which    Professor    Geuther 
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was  kind  enough  to  place  at  our  disposal 
Among  all  of  these,  ho^vever,  not  one 
was  found  which,  from  its  other  proper- 
ties, could  be  used;  which  either  alone  or 
mixed  with  other  fluids  attained  the  re- 
fractive index  of  crown  glass  (1'615  to 
1*520  for  sodium  hght)  without  at  the 
same  time  more  or  less  exceeding  the 
dispersion  of  crown  glass.  A  few  only 
of  the  substances  examined  satisfied  the 
necessary  conditions  with  sufficient  ac- 
curacy to  permit  the  deviation  to  be  re- 
garded as  unimportant 

The  most  suitable  fluid  that  has  at 
present  been  discovered,  is  cedar-wood 
oil  (prepared  by  Schimmel  &  Co.,  Leip- 
sic  and  New  York)  an  essential  oil  al- 
most without  color  or  smell,  and  not 
volatile,  but  unfortunately  rather  thin. 
Its  refractive  index  at  a  medium  tempera- 
ture is  about  1*51,  whilst  the  dispersion 
only  slightly  exceeds  that  of  crown  glass. 
The  objectives  have  therefore  been  coii- 
8tructe<i  for  use  with  this  oil. 

For  a  more  extended  application  of 
the  principle  of  homogeneous  immersion 
great  advantage  is  derived  from  the  fiact, 
that  by  mixing  one  of  the  more  highly 
refracting  essential  oils,  such  as  oil  of 
cloves,  fennel,  aniseed,  or  others,  with  a 
certain  quantity  of  olive  oil,  fluids  can  be 
readily  obtained  which  are  equal  to  cedar- 
wood  oil  in  refractive  power,  but  whose 
dispersive  power  may  be  increased  more 
or  less,  as  requii*ed  This  provides  a 
means  of  regulating  the  chromatic  cor- 
rection of  greater  delicacy  than  is  attain- 
able by  any  mere  mechanical  correction, 
inasmuch  as  for  cedar-wood  oil  can  be 
substituted  mixtures  of  various  disper- 
sive power,  according  to  the  nature  of 
the  object  to  be  examined  and  the  kind  of 
illumination  required.  By  this  simple 
means,  for  example,  the  chromatic  difier- 
ence  of  spherical  aberration,  a  correction- 
defect  which  (in  the  present  state  of 
practical  optics)  it  is  impossible  to  over- 
come in  objectives  of  large  aperture,  is 
rendered  for  the  most  part  immaterial. 
This  unavoidable  defect  is  apparent  from 
the  fact  that  the  central  and  peripheral 
zones  of  the  objective  are  never  simul- 
taneously pei*fectly  achromatic.  An  ob- 
jective which  with  oblique  light  gives  an 


image  as  free  trom  color  as  possible,  is 
found,  when  central  illumination  is  used, 
to  be  chromatically  under- corrected  to 
a  marked  degree,  in  the  case  of  a  sensi- 
tive object,  and  conversely.  This  is  the 
more  striking  the  larger  tiie  angular 
aperture.  If,  now,  instead  of  a  stratunj 
(with  parallel  surfaces)  placed  in  the 
course  of  the  rays  we  substitute  another 
of  equal  refractive  but  different  disper- 
sive power,  we  obtain  a  simple  means  of 
changing  the  chromatic  correction  of 
the  objective  without  altering  the  sphen- 
oid coiTection,  and  if,  as  is  done  through- 
out in  the  construction  of  these  lenses, 
the  chromatic  compensation  is  so  ar- 
ranged that  the  fluid  having  the  lowest 
dispersion  (cedar-wood  oil)  produces  the 
best  achromatism  for  oblique  light,  ihi- 
use  of  a  more  highly  dispersive  mixture 
of  the  kind  mentioned  will  correct  the 
chromatic  defect  for  central  illuminatioD 
which  would  otherwise  appear. 

The  application  of  this  method  is  ad- 
versely affected  by  one  drcimistance 
only,  viz.,  that  the  effect  of  a  determinate 
increase  in  the  dispersion,  naturally  de- 
pends upon  the  thickness  of  the  flnid 
stratum.  With  covering  glasses  of  dif- 
ferent thicknesses,  as  also  with  objectives 
of  different  focal  lengths,  and  corres- 
ponding different  working  distances,  one 
and  the  same  mixture  will  yield  more  or 
less  unequal  results. 

Since  the  exact  adjustment  of  the  im- 
mersion fluid   thus  appears  essentially 
necessary  if  the  capacity  of  the  new  ob- 
jectives is  to  be  folly  utilized,  it  is  im- 
portant to  have  a  simple  means  of  regu- 
lating the  refractive  and  dispersive  pow- 
ers of  the  fluids  in  their  relation  to  the 
corresponding    factors    in  crown  glass 
without  having  to  employ  special  meas- 
uring apparatus.     For  this  purpose  Mr. 
Zeiss  furnishes  with    each    objective  a 
small  glass  bottle  with  parallel  sides,  to 
the  glass  stopper  of  which  is  cemented  a 
crown  glass  equilateral  prism.     This  test 
bottle  may  be  used  in  preparing  the  com- 
bined fluids,  and  by  viewing  the  vertical 
bar  of  a  vrindow  frame,  etc,  through  hoih 
fluid  and  prism  the  difference  between 
the  fluid  and  crown  glass,  both  with  re- 
spect to  refraction  and  dispersion,  mar 
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be  at  once  seen.  The  deflection  of  the 
image  of  the  vertical  bar  in  passing 
through  the  piism,  and  the  width  of  the 
colored  border,  gives  both  these  ele- 
ments at  a  glance  and  with  an  exactness 
which  is  quite  sufficient. 

In  the  practical  use  of  the  new  ob- 
jective there  are  two  further  points  to  be 
specially  noticed.  The  first  is  its  depen- 
dence upon  the  length  of  the  tuba  The 
aboUtion  of  the  cover-glass  correction 
in  these  objectives,  which  is  acknow- 
ledged by  aU  observers  to  be  an  extraor- 
dinary advantage  in  manipulating  the 
lenses  with  ease  and  certainty,  neverthe- 
less deprives  the  observer  of  a  convenient 
means  of  compensating,  within  certain 
limits,  the  influence  of  different  tube- 
lengths  upon  the  aberrations.* 

The  objectives  can  therefore  only  be 
used  with  the  lengtli  of  tube  for  which 
they  are  originally  adjusted,  and  they  are 
so  sensitive  on  this  point  (especially  the 
lowest  power)  in  consequence  of  the 
hu*ge  angular  aperture,  that  a  deviation 
of  a  very  few  centimetres  in  the  length 
of  the  tube  produces  visible  changes  in 
the  condition  of  the  correction.  A  draw- 
tube  to  the  microscope  affords  therefore 
:i  very  simple  means  of  regulating  ac- 
cording to  the  observer's  own  judgment, 
the  ultimate  more  delicate  adjustment 
of  the  coiTection,  and  also  enables  him — 
until  some  better  immersion  fluid  is 
found — ^to  compensate  any  small  defect 
in  the  refraction  of  cedar-wood  oil,  which 
may  be  noticeable  when  very  thick  or 
very  thin  cover-glasses  are  used.  (As 
lengthening  the  tube  produces  spherical 
over-correction,  and  shortening,  under- 
correction,  it  follows  that  the  former  cor- 
rects a  very  thin  covering  glass,  and  the 


*  DiapenBiniar  with  tho  (•orn»ctlon-adjustmf*nt  in 
i  li»5  manafacturo  of  such  objectives  is  a  matter  of 
.«tmall  moment  in  itself,  wiicn  compared  with  the 
oth«*r  technical  requirements  which  are  mot  by  it. 
An  essential  benefit  arises,  however,  from  the 
HimpUflcation  of  tho  mechanical  construction,  in 
>*«)  far  as  it  would  scarcely  be  possible  in  a  combi- 
nation of  lenses  with  moveable  parts  to  get  the 
Irnses  centered  as  pi^rfeKly  and  durably  as  is 
possible  in  the  case  of  a  fixed  combination ;  and 
in  the  present  instance  this  appears  an  indis- 
l>enHible  condition  on  account  of  the  sensitive- 
ness of  the  largo  aperture  to  the  slightest  defect 
in  centering.  XooKing  at  this  circumstance,  it 
would  be  most  unadvisable  to  provide  such  ob- 
i<><'tlvcs  with  correction  collars. 


latter  one  of  more  than  ordinary  thick- 
ness.) 

In  using  the  objectives  for  photo- 
graphy, where  the  image  must  be  at  a 
considerable  distance,  unless  an  ordinary 
low  eye-piece  is  used  to  photograph  with, 
an  auxiliar}*  lens  becomes  requisite, 
which  will  remove  the  image  to  the  re- 
quired distance,  without  altering  the 
course  of  the  rays  in  the  objective  itself. 
For  this  purpose  a  concave  lens  of  suit- 
able focal  length  may  be  inserted  close 
behind  the  objective  in  the  same  way  as 
a  short-sighted  person  uses  concave 
spectacles  to  move  the  plane  of  distinct 
vision  to  a  greater  distance;  a  concave 
lens  of  relatively  corresponding  shorter 
focal  length  may  also  be  interposed  at  a 
greater  distance  from  the  objective,  in 
order  to  produce  a  moderate  ampliflca- 
tion  (two  or  three  times)  of  the  image, 
and  at  the  same  time  a  decrease  in  the 
requisite  distance  of  the  plate.  The  po- 
sition of  the  auxihary  lens  in  this  case 
must  of  course  be  so  regulated,  by  com- 
putation, that  the  cones  of  rays  emerg- 
ing from  the  objective  converge  towards 
the  same  plane  as  in  ordinary  observa- 
tion. 

A  second  point  which  must  not  be  lost 
sight  of  in  using  these  objectives — and 
in  fact  any  objective  the  numerical  ap- 
erture of  which  considerably  exceeds 
the  value  1 — relates  to  the  conditions 
which  the  illuminating  apparatus  must 
satisfy,  in  order  that  the  whole  angular 
aperture  may  be  utilized  with  oblique 
illumination. 

With  a  numerical  aperture  of  1*25  an 
incident  ray,  if  it  is  to  reach  the  external 
zone  of  the  objective,  must,  when  it  im- 
pinges on  the  object,  be  incident  to- 
wards the  axis  of  the  microscope  at  an 
angle  of  about  66*^.  Bays  with  this  in- 
clination cannot  of  course  be  transmitted 
to  the  objective  out  of  air  through  a  flat 
surface  perpendicular  to  the  axis,  such 
as  the  lower  surface  of  the  glass  shde. 
An  incident  ray  reaching  this  surface 
from  below  would  not,  after  entering 
the  glass,  be  inclined  tojwrards  the  axis 
more  than  about  42°;  and  with  the  or- 
dinary' illuminating  mirror  even  this 
obhquity  could  never  be  attained,  apart 
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fi'om  the  great  loss  of  light  by  reflection, 
which  would  greatly  detract  from  the 
effect.  In  order  therefore  to  utilize  the 
maximum  degree  of  oblique  illumina- 
tion, which  an  objective  of  such  large 
aperture  will  admit — of  course  with  ob- 
jects which  do  not  lie  in  air — ^and  to 
bring  out  the  full  defining  power  of  the 
objective,  an  illuminating  apparatus  is 
necessary,  which  not  only  gives  a  cone 
of  rays  of  equal  aperture  with  the  objec- 
tive, but  which  at  the  same  time  ad- 
mits of  a  fluid  connection  with  the 
under  side  of  the  slide.  One  immersion 
condenser  amongst  others  which  fulfils 
these  conditions,  is  the  illuminating  ap- 
paratus described  by  me*  some  years 
ago,  the  system  of  lenses  in  which  (cor- 
responding  with  the  angle  of  aperture  of 
the  older  immersion  objective,  of  Zeiss) 
possesses  a  "numerical  aperture"  of 
over  I'l  for  its  upper  focus,  and  in  the 
construction  of  which  the  connection 
of  the  front  lens  with  the  under  surface 
of  the  shde  by  a  drop  of  water,  is  taken 
into  accountf  In  the  absence  however 
of  an  illuminating  apparatus  such  as 
this,  and  where  only  very  obUque  illum- 
ination is  requii'ed,  a  much  more  simple 
arrangement  will  be  found  very  service- 
able, which  consists  in  connecting,  by 
means  of  a  drop  of  glycerine  or  oil,  a  plano- 
convex lens,  nearly  hemispherical,  of  6-9 
mm.  radius,  to  the  under  surface  of  the 
sHde,  to  which  it  will  adhere.  It  may 
be  kept  sufficiently  centered  by  means  of 
a  loose  brass  ring  attached  to  it,  having 
an  external  diameter  equal  to  that  of  the 
stage  aperture.  The  ordinary  concave 
mirror,  turned  slightly  outside  the  axis 
of  the  microscope,  will  then  give  cones 
of  rays  of  any  degree  of  obHquity  which 
may  be  desired. 

Li  conclusion,  some  account  may  be 
given  of  the  optical  combinations  of  the 
objectives  for  homogeneous  immersion. 
Those  constructed  in  Mr.   Zeiss*  manu- 

•  Max  Schultze's  *  Archiv  f .  Mlkr.  Anat .*  ix.  496. 

t  In  coDBequeno^  of  the  flrreater  nperturo  of  the 
objeotiveB  for  homofireneous  imraersion.  I  have 
recently  had  a  system  of  lenHoa  constructed  for 
an  illuminatinfT  apparatus,  the  angular  aperture  , 
of  which  reaches  approximately  the  numcirionl 
equivalent  1*4.  This  will  consquently  Kivo  rays  I 
which  are  inclined  72°  towards  the  axis  in  f^lass.    I 


fuctory,  and  based  upon  my  computa- 
tions, are  aU  systems  with  four  mem- 
bers. In  this  I  have  gone  back  to  a  type 
of  constiTLction  which  was  applied  by  me 
experimentally  many  ye  irs  ago,  and  has 
lately  been  used  with  considerable  suc- 
cess by  several  opticians,  especially  Mr. 
ToUes  and  Mr.  Spencer.  Two  single 
crown-glass  lenses  dose  together  ai'e 
made  use  of  (duplex  front)  as  the  lowcj* 
members  of  the  system,  and  the  two 
others  only  are  compound,  so-called 
achromatic  (in  the  present  case  binary) 
lenses. 

This  foi-m  has  certainly  the  disadvan- 
tage of  leaving  rather  more  chromatic 
difference  of  the  magnifying  power  (that 
is,  with  perfect  achromatism  m  the  mid- 
dle of  the  field  of  view  there  is  more 
color  towards  the  periphery)  than  is 
usually  foimd  when  the  fi'ont  less  of  the 
system  is  followed  immediately  by  a 
compound  lens  of  flint  and  crown  glass; 
but  this  defect  is  practically  inconsider- 
able in  comparision  with  the  facility  witli 
which  it  enables  the  angle  of  aperture  to 
be  increased.  The  form  in  which  I  have 
devised  this  type  is  nevertheless  essen- 
tially different  n*om  the  constractiou  of 
which  Mr.  Tolles  has  published  the  ele- 
ments in  detail.^  The  difference  be- 
comes very  appai^nt  when  the  radii  of 
the  front  lenses  are  compared  with  the 
equivalent  focal  distances  of  tJie  respec- 
tive objectives.  The  1-6  inch  of  Tolles,  de- 
scribed in  the  journal  referred  to,  has  al- 
most exactly  4  mm.  focal  length,  and  ita 
front  lens  a  radius  of  073  mm.  In  Zeiss's 
1-12  inch,  with  1*8  mm.  of  focal  length— 
consequently  less  than  half — the  wdius 
of  the  iront  lens  is  no  less  than  0*9  nmi., 
and  even  with  the  1-18  inch  (1*2  mm. 
focal  length)  the  smallest  radius  (0*6 
mm.)  is  very  little  less  than  that  of 
Tolles*sl-6  inch,  whilst  an  objective  of 
equal  power  would  require,  according  to 
ToUes's  formula,  the  abnormally  small 
radius  of  0*22  mm. 

For  the  advantageous  application  of 
the  duplex  front  in  obtaining  larger  an- 
gular aperture,  the  more  favorable  ratio 
between  the  radius  of  the  front  lens  and 
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the  focal  length  which  is  here  attained 
will  be  of  some  importance,  because  it 
provides  the  only  possible  means  of  pro- 
ducing   objectives  of  great    magnifying 
power,  witnout    haying    too   much    re- 
course to  the  tube  and  eye-piece  for  am- 
plification.    By   Tolles's  construction  it 
would  be  practically  impossible  to  make 
an   objective  such  as  Zeiss's  1-12  inch, 
not    to    mention    the    1-18   inch,   with 
an  angle  of  aperture  of  any  considerable 
extend  to  say  nothing  of  the  intolerable 
limitation  of   the    working    distance  of 
lenses  so  abnormally  small. 

Aj9  far  as  the  mere  observation  of  dia- 
toms and  similar  test-objects  is  con- 
cerned, an  objective  of  4  mm.,  if  thor- 
oughly well  made  and  possessing  a 
good  large  angle  of  aperture,  would  in- 
deed leave  scarcely  anything  to  be  de- 
sired, especially  as  the  small  front  len.s 
of  Tolles's  constraction  involves  rela- 
tively favorable  conditions  for  the  em- 
ployment of  deep  eye-piece&  But  when 
we  take  into  consideration  the  much 
more  complicated  structures  of  the  dif- 
dcult  objects  of  biological  research,  it 
cannot  be  doubted  that  systems  which 
give  considerably  higher  objective  ampli- 
fication will  remain  a  real  necessity  until 
in  practical  optics  more  perfect  methods 
of  getting  rid  of  the  aberration  than  at 
present  known  are  discovered.  In  my 
opinion,  therefore,  looking  to  general 
scientific  requirements,  the  end  to  be 
kept  in  view  at  present  is  tLe  produc- 
tion of  objectives  of  sufficientiy  short 
focal  length,  which  do  not  present  too 
much  difficulty  in  ordinary  use,  and 
this  has  been  the  principle  which  has 
prided  me  in  my  labors  in  this  particu- 
lar case. 

A  decidedly  unfavorable  feature  in 
the  formula  which  I  have  produced  is 
the  technical  difficulty  of  construction, 
in  which  requirements  are  made  such  as 
were  scarcely  ever  demanded  and  satisfied 
in  the  mani:dacture  of  microscopes.  In 
this  construction  the  spherical  surface 
of  the  front  lens  must  be  utilized  to  an 
extreme  extent,  and  must  bear  angles  of 
incidence  which  for  the  marginal  rays 
(on  the  air  side)  exceed  45^.  The  manu- 
facturing optician  has  therefore  to  pro- 


duce spherical  surfaces  of  the  small  di- 
mensions of  the  front  lens,  which  shall 
be  stncUy  true  in  form  to  the  extent  of 
a  full  hemisphere,  and  afterwards  to 
mount  these  lenses  in  such  a  manner 
that  without  affecting  the  firmness  of 
their  setting  they  shall  freely  admit  rays 
of  hght  neai'ly  up  to  the  equator.  The 
difficulty  of  this  work  and  the  extreme 
sensitiveness  to  t.e  least  defect  of  form 
and  centering  of  the  lenses,  in  a  system 
of  so  great  an  angular  aperture,  make 
the  production  of  such  objectives  an  ex- 
ceptionally troublesome  and  delicate  task. 
All  these  difficulties  of  technical  execu- 
tion would,  however,  be  considerably  di- 
minished if  the  increase  in  the  angular 
apei-ture  were  to  some  extent  sacrificed, 
and  we  were  content  with  a  numerical 
aperture  of  1*  to  1*1,  which  has  hitherto 
been  the  ordinary  aperture  of  immersion 
lenses. 

I  must  for  the  present  leave  undecided 
the  question  whether  the  Stephenson  im- 
mersion system  might  not  prove  of  great 
practical  service  even  imder  such  re- 
strictions. Of  course  such  advantages 
would  be  surrendered  as  arise  from  the 
augumented  resolving  power,  since  this 
is  essentially  determined  by  the  magni- 
tude of  the  aperture.  But  there  ai'e 
surely  objects  enough  in  the  domain  of 
the  microscopist,  with  respect  to  which 
a  specially  high  resolving  power  is  of 
less  moment  than  the  greatest  possible 
perfection  of  definition;  and  the  supen- 
ority  of  the  homogeneous  immersion 
system  on  this  point,  and  the  great  ad- 
vantage which  the  elimination  of  the  dis- 
turbing effect  of  the  cover-glass  involves, 
would  be  diminished  only  to  a  very 
limited  extent  with  a  reduced  angle  of 
aperture.  Assuming,  therefore,  that  the 
nature  of  the  immersion  fluid  admits  the 
frequent  use  of  such  lenses,  especially  in 
biologcal  researches,  it  might  be  desir- 
able to  try  the  system  of  homogeneous 
immersion  in  objectives  of  more  simple 
construction,  wnich  would  by  their 
smaller  cost  be  more  generally  used. 

In  the  other  direction,  however,  the 
extent  to  which  the  new  immersion 
method  will  lead  us  has  been  by  no 
means  exhausted  by  the  new  objectives. 
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From  the  result  of  the  first  step  it  can- 
not be  doubted  that  by  this  system  con- 
siderably larger  apertures  of  moderately 
short  focal  length  are  still  attainable, 
notwithstanding  the  increasing  difficul- 
ties of  computation  and  construction. 
It  being  unquestionably  a  matter  of  in- 
terest to  extend  the  resolving  power  of 
the  instrument  to  its  extreme  hmits  by 
any  means  in  our  power,  even  if  the  un- 
avoidable refinements  in  such  objectives 
scarcely  admit  of  their  frequent  apphca- 
tion,  the  attempt  has  been  undertaken  in 
the  optical  manufactory  here.  I  hope 
soon  to  be  able  to  show  objectives  of 
4-3  millimetres  focal  length,  the  numeri- 
cal aperture  of  which  is  increased  to 
1*35,  corresponding  to  an  aperture  angle 
of  128^  in  a  medium  with  an  index  of 
1*50.  This  figure,  however,  would  be 
the  extreme  limit  which  can  at  present 
be  attained,  unless  cover- glasses  of  flint 
glass  are  used  for  the  object,  and  at  the 
same  time  an  immersion  fluid  of  cor- 
responding refractive  index  is  applied. — 
Jour,  Boyal  Mw,  Soc. 

Contribution  to  the  Germ  Theory. 

DR.  ROBERT  KOCH  has  published 
an  important  monograph  on  the 
aetiology  of  infectious  traumatic  dis- 
eases.* The  paper  opens  with  a  defini- 
tion of  the  diseases  treated  of,  and  a  re- 
view of  the  present  state  of  our  knowl- 
edge with  regard  to  contagium  vimim, 
and  of  the  arguments  for  and  against  the 
doctrine.  Then  follows  a  description  of 
the  author's  method  of  research,  and 
then  the  most  important  part  of  the  work, 
a  detailed  description  of  his  exact  and  la- 
borious experiments  on  artificial  trau- 
matic diseases. 

1.  Septiccemia  in  Mice, — Putrid  blood 
or  infusion  of  meat  was  injected  under 
the  skin  of  the  back.  Characteristic 
symptoms  showed  themselves,  and  the 
animals  died  in  four  to  eight  hours.  No 
bacteria  were  found  beyond  those  in- 
jected, so  that  in  this  case  the  disease 
was  evidently  due  to  a  soluble  poison, 
(sepsin),  and  not  to  the  agency  of  micro- 
phytes.    In  correspondence  with  this  no 

*  *  Untersuchungon   uber    (ii«    AetioloBie    der 
Wundinfectionskrankheiten,"  Leipzig,  1878. 


efiect  was  produced  by  very  small  in- 
jections (1  to  2  drops)  except  in  about 
one-third  of  the  cases.  In  these,  dif- 
ferent but  equally  characteristic  symp- 
toms supervened,  death  took  place  in 
about  fifty  hours,  and  a  post  mortem 
examination  showed  the  blood  to  be 
crowded  with  small  bacUU  about  1/i  in 
length,  which  occurred  in  the  vessels  of 
all  organs  of  the  body,  surrounding  the 
red  corpuscles  and  at  solutely  filling  the 
white.  Even  1-10  di-op  of  the  blood 
thus  affected  was  able  to  commnnicate 
the  disease  to  another  mouse,  and  tbe 
disease  was,  in  fact,  carried  tlirough 
seventeen  generations.  There  seems 
little  doubt  that  the  bacilli  are  the  actual 
contagium  of  this  form  of  traumatic  sep- 
ticeemia.  It  is  a  curious  circumstance 
that  field-mice  and  rabbits  were  not 
susceptible  to  the  disease. 

2.  Progressive  Tissue-necrosis  {Gan- 
grene) in  Mice. — In  mice  injected  with 
decomposing  blood  there  were  some- 
times found  at  the  place  of  injection  (in 
the  subcutaneous  tissue)  micrococci,  as 
well  as  the  regular  bacilli  of  septicsemiA. 
These  micrococci  had  a  diameter  of  05  ^ 
multiplied  rapidly,  and  showed  a  great 
tendenc}-  to  the  formation  of  "  chains." 
Lymph  from  the  subcutaneous  tissue  in- 
fested with  these  was  injected  into  a 
mouse's  ear.  The  micrococcus-chains 
soon  multiphed  so  fast  as  to  interpene- 
trate the  whole  ear,  the  tissue  of  whii-h 
became  so  changed  as  to  be  hardly 
recognizable  ;  cartilage  cells  looked  pale, 
as  if  treated  with  potash,  and  blood  and 
connective-tissue  corpuscles  were  no 
longer  to  be  seen.  It  seems  dear  that 
the  septicsemia-baciUus  is  a  necessai; 
forerunner  of  the  gangrene-micrococcus. 
An  interesting  pure-culture  experiment 
was  tried.  Field-mice,  which,  as  stated 
above,  are  not  susceptible  to  septicaemia, 
were  injected  with  fluid  containing  both 
bacilli  and  micrococci.  The  former  had 
no  eflfect,  the  latter  multiphed  and  caused 
death,  and  from  the  animals  so  affected 
both  field  and  house  mice  could  now  be 
inoculated,  the  result  being  always  gan- 
grene and  never  septiccemia. 

3.  Fjvgresdve  Almess-formaiion  in  Bab- 
bits.— Babbits  were  injected  with  putrid 
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blood.  A  flat,  hard,  lenticular  Id  filtra- 
tion was  gradually  formed  at  the  place 
of  injection,  producing  at  last  a  fatal 
abscess  in  the  subcutaneous  tissue.  The 
abscess  was  covered  bj  a  thin  layer  of 
micrococcus-zooglcea ;  its  cbeesy  con- 
tents were  finely  granular,  and  contained 
no  bacteria,  but  were  probably  derived 
from  the  zoogloea  and  from  the  enclosed 
dead  tissues.  The  individual  micrococci 
were  0*15  fi  in  diameter.  The  blood  of 
rabbits  dying  from  this  disease  produced 
no  iufection,  but  the  disease  was  com- 


municated by  injecting  a  little  of   the 

interior  of  th 

water. 


le  abscess   rubbed  up   in 


4.  Fycemia  in  Babbits, — A  rabbit  was 
injected  with  fluid  obtained  by  macer- 
ating mouse-skin  in  water.  A  purulent 
infiltration  of  the  subcutaneous  tissue 
resulted,  accompanied  by  swelling  of 
the  spleen,  morbid  changes  in  lungs 
and  liver,  and  peritonitis.  IMicrococci 
abounded  in  the  affected  places,  occur- 
ring in  the  blood-vessels  surrounding 
the  corpuscles,  and  forming  accumula- 
tions which  sometimes  quite  obstructed 
the  lumen.  These  micrococci  are  dis- 
tinguished from  those  of  gangrene  and 
abscesses  by*  not  forming  chains  or 
zoogloea,  and  by  their  sizet  (0*25  /x ).  For 
inoculation,  1-10  of  a  drop  was  sufficient, 
but  not  1-1000. 

5.  Septiccemia  in  Babbits. — ^The  animftlfl 
were  injected  with  a  putrid  infusion 
of  meat.  A  purulent  accumulation 
(jauchige  Vereiterung)  took  place,  and 
the  subcutaneous  tissue  in  the  neighbor- 
hood became  filled  with  a  watery  fluid, 
containing  large  oval  micrococci  (di- 
ameter 0*8  to  1  /«  ),  which  also  occurred 
in  the  kidney  and  spleen.  Injection  of 
5  to  10  drops  of  the  oedema  fluid  com- 
municated the  fatal  symptoms. 

6. — Erysipelatous  Process  in  Babbits. — 
The  ear  was  injected  with  mouse's  dung, 
softened  in  distilled  water.  The  organ 
became  red,  swollen,  and  flabby,  and  was 
found  to  contain  large  numbers  of  bacilli 
S  fiin  length  and  0*3  fi  in  diameter.  The 
author  failed  to  communicate  the  disease 
to  other  auimals. 

After  the  description  of  these  experi- 
ments,  Koch   devotes  a  few    pages  to 


splenic  fever,  and  then  sums  up  his  re- 
sults, and  discusses  their  importanca 
For  the  first  five  cases  there  is  complete, 
for  the  sixth  partial  evidence  of  parasitic 
nature.  Infection  is  produced  by  so 
small  a  quantity  of  fluid,  that  toxic  effects 
are  quite  excluded.  For  each  disease  the 
bacterium-form  is  distinct  and  imchange- 
able  ;  this  is  the  most  important  result 
of  alL  The  living  body  is  the  best  pos- 
sible pure-culture  apparatus. 

Some  former  writers  have  stated  that 
the  virulence  of  the  poison  in  these  dis- 
eases increases  constantly  in  successive 
generations  ;  Koch  considers  that  it  in- 
creases up  to  the  second,  or  latest  the 
third  generation,  and  then  remains  con- 
stant— Jour.  Boyal  Mic.  Soc. 


Employment  of  Wet    Collodion   for 
Microscopic  Sections. 

M.  Mathias  Duval  points  out*  the  diffi- 
culty of  finding  any  body  which  would 
firmly  hold  deUcate  objects,  in  which  there 
are  a  large  amount  of  hollows  and  cavities, 
such,  for  example,  as  embryonic  tissues;  it 
is  obvious  that  the  best  substance  would  be 
one,  which  though  solid  is  not  friable,  and 
which  at  the  same  time  is  homogeneous; 
these  conditions  are  not  satisfied  by  the 
ordinary  imbedding  mixtures,  such  as 
gelatine,  wax  and  oU,  or  soapy  bodies;  one 
that  has  been  largely  used  is  gum  solidified 
by  the  action  of  alcohol,  and  this  has  been 
recommeuded  by  Dr.  Klein;  in  the  direc- 
tions appended  to  their  *' Treatise  on  Em- 
bryology" (of  the  Chick),  Foster  and 
Balfour  expresslv  state  that  they  do  not 
recommend  it  for  the  study  with  which 
they  are  there  particularly  engaged,  nor 
does  the  experience  of  other  etnbiyologists 
seem  to  do  otherwise  than  confirm  their 
opinion.  Nor,  again,  do  the  methods  ordi- 
narily in  use  allow  of  the  advantages  which 
would  be  gained  by  the  use  of  a  transparent 
imbedding  substance. 

Already  used  in  its  dn/  state  for  cer- 
tain observations,  collodion  has  been  found 
to  have  much  to  recommend  it,  l^ut  it  is  too 
hard  for  delicate  bodies;  when,  however,  a 
small  quantity  is  treated  with  alcohol  at  36°, 
it  is  found  to  retain  its  volume,  while  pre- 
senting a  largo  amount  of  consistency,  elas- 
ticity, or  transparency.  Having  used  the 
substance  for  six  months,  M.  Duval  now 
feels   justified  in  recommending  it  to  the 

♦"  Joum.  Auat,  etPhys."  (liobin),  xv.  (1879)  183. 
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attention  of  students;  the  embryos  to  be 
examined  are  first  hardened  by  osmic  acid, 
alcohol,  or  some  other  method,  are  stained 
with  carmine,  and  then  placed  in  alcohol ; 
they  are  placed  for  a  few  minntes  in  ether, 
and  are  then  removed  to  the  liquid  col- 
lodion, in  which  they  remain  for  a  period 
varying  from  ten  minntes  to  twenty-four 
hours.  When  withdrawn  from  this,  they 
have  attached  to  them  a  piece  of  elder-})ith, 
or  are,  if  their  size  and  state  x)ermit  of  their 
being  cut  without  any  such  aid,  thrown  at 
once  into  alcohol;  the  body  now  becomes 
surrounded  with  an  elastic  mass  of  collodion, 
which  solidifies  without  alteration  of 
volume,  and  encloses  the  pith'if  this  has 
been  akeady  added.  Thus  treated,  the 
tissue  is  r^dy  for  immediate  section,  or 
may  be  kept  in  alcohol  for  an  indefinite 
period  without  danger. 

As  the  sections  are  made  in  the  ordinary 
waj,  that  is,  the  body  itself  and  the  razor 
bemg  both  wetted  with  alcohol,  it  is  obvious 
that  the  collodion  will  be  prevented  from 
becoming  dry;  there  is  no  need  to  remove 
the  imbedding  substance,  and  the  section 
may  be  immediately  placed  on  a  slide;  a 
drop  of  glycerine  and  a  cover-glass  are  then 
all  that  is  necessary  for  the  observer  to  find 
himself  delighted  with  an  object,  the  optical 
properties  of  whose  imbedding  substance 
are  exactly  the  same  as  those  of  glass. 
Another  advantage  remains  to  be  noted,  the 
collodion  has  not  in  M.  Duval's  sections 
lost  its  transparency  after  a  period  of  six 
months. 

A  similar  method  ma^  be  used  for  foetal 
cerebral  structures,  and  m  the  study  of  the 
eye  or  of  the  cochlea  and  similar  delicate 
parts. — Jour,  Royal  Mic,  Soc 
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Method  of  Preserving  the  more  Delicate 
and  Perishable  Animal  Tissues. 

In  a  valuable  article  *  on  the  development 
of  the  earth  worm,  Lumbrictts  trapezoides 
Dug^,  M.  Eleinenberg  says  that  whilst  a 
great  part  of  the  earliest  formations  of  the 
egg  can  be  made  out  in  the  living  state,  the 
protoplasm  being  sufficiently  transparent  to 
allow  the  internal  parts  to  be  seen,  yet 
afterwards  the  precise  outlines  of  the  cells 
disappear,  and  nothing  can  be  seen  but  the 
grosser  stnicture.  To  make  out  the  more 
delicate  structure  it  is  necessary  to  employ 
reagents. 

Osmic  acid  applied  in  the  state  of  vapor 
gives  good  results;  but  the  pre})arations 
obtained  by  the  use  of  a  mixture  of  picnc 
with  sulphuric  acid  are  more  satisfactory. 

•  "Quart.  Jouru,  Mic.  Sci."  xix.  (1879.)  20fl, 


It  has,  however,  the  same  drawback  as 
I  osmic  acid,  of  occasionally  producing  swell- 
ings in  the  primitive  blastomeres,  which,  if  it 
only  slightly  altera  the  normal  conditions, 
I  renders  the  preparations  less  sightlv.  This 
difficulty  is  overcome  by  the  addition  of  a 
little  kreosote. 

M.  Kleinenberg,  however,  after  many 
experiments,  recommends  strongly  Uie  fol- 
lowing method  of  preservation,  which  he 
used  for  the  particular  researches  treated  of, 
and  for  the  majority  of  other  animal  tissues, 
especially  for  the  more  delicate  and  perish- 
able. 

Prepare  a  saturated  solution  of  picric  acid 
in  distilled  water,  and  to  a  hundred  volumes 
of  this  add  two  volumes  of  oonoentrated  snl- 
phuric  acid;  all  the  picric  acid  which  is 
precipitated  must  be  removed  l^  filtratioa. 
One  volume  of  the  liquid  obtained  in  this 
manner  is  to  be  diluted  with  three  volnmes 
of  water,  and,  finally,  as  much  pure 
kreosote  must  be  added  as  will  mix. 

The  object  to  be  preserved  should  re- 
main in  this  liquid  for  three,  four,  or  more 
hours:  then  transferred,  in  ord^  to  harden 
it  and  remove  the  acid,  into  70  per  cent 
alcohol,  where  it  is  to  remain  five  or  six 
hours.  From  tliis  it  is  to  be  removed  into 
90  per  cent  alcohol,  which  is  to  be  changed 
until  the  yellow  tint  has  either  disappeared 
or  gp^tly  diminished.  Alcohol  of  90  per 
cent  is  better  than  absolute  for  pre8er\'ing 
the  more  delicate  structures  for  a  long  time 
uninjured,  and  for  keeping  liie  preparation 
at  the  proper  degree  of  harness. 

For  coloring,  cryst^lized  haematoxjlin  is 
to  be  used,  dissolved  in  the  following  mix- 
ture:— Prepare  a  saturated  solution  of  cal- 
cium chloride  in  70  per  cent,  alcohol,  ^th 
the  addition  of  a  little  alum :  after  having 
filtered,  mix  a  volume  of  this  with  from  six 
to  eight  volumes  of  70  per  cent  alcohol 
At  the  time  of  using  the  liquid  pour  into  it 
as  many  droi>s  of  a  concentrated  solution  of 
hfematoxylin  in  absolute  alcohol  as  are  suf- 
ficient to  give  the  required  color  to  the 
plreparation  of  greater  or  less  intensity,  ac- 
cording to  desire. 

This  mixture,  notwithstanding  its  chemi- 
cal irrationality,  gives  good  results. 
Aqueous  solutions,  especiaSy  when  thej 
contain  traces  of  ammonia,  are  to  be  avoided. 
since  they  are  very  hurtful  to  many  deli- 
cate tissues.  The  object  must  /emain  in 
the  dye  for  a  period  varying  from  a  fev 
minutes  to  six  hours,  according  to  its  sift* 
and  to  the  nature  of  the  tissues  oompow 
it  It  is  a  good  rule,  when  intendjng  to 
make  sections,  to  stain  deeply  and  to  cvX 
them  very  thin. 

When  removed  from  the  dve  the  prepare- 
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tioD  is  to  be  washed  in  90  per  cent,  alcohol, 
in  which  it  majTemain  from  six  to  twelve 
hours.  Finally,  to  remove  every  trace  of 
water,  it  should  remain  for  half  or  a  whole 
dav  in  absolute  alcohol. 

If  the  preparation  is  to  be  cut  it  must  he 
removed  from  absolute  alcohol  to  essential 
oil  of  bergamot,  in  which  it  should  remain 
for  some  hours,  in  order  to  fit  it  for  being 
imbedded  in  paraffin,  which  is  removed 
from  the  sections  when  cut  by  means  of  a 
mixture  of  four  parts  of  essence  of  turpen- 
tine with  one  part  of  kreosote.  Finally, 
the  sections  are  mounted  in  reein  dissolved 
in  essence  of  turpentine. 

Histologists  are  warned  not  to  use  a 
solution  of  resin  in  alcohol.  The  prepara- 
tions mounted  in  this  are  at  first  beautiful 
but  soon  become  spoiled,  in  consequence  of 
the  precipitation  of  crystals  or  of  an  amor- 
phous substance.  He*^  lost  in  this  manner 
many  hundreds  of  preparations,  and  the 
same  results  have  occurred  in  the  Zoologi- 
cal Station  at  Naples. — Jour.  Royal  Mic. 
Soc, 


Cochineal  for  Staining. 

Dr.  Paul  Mayer,  *  of  the  Zoological 
Station  at  Naples,  when  making  experi- 
ments to  find  an  alcoholic  carmine  solution 
with  which  to  stain  satisfactorily  entire 
chitinous  membrane,  tried  the  tinctui*e  of 
cochineal,  which  not  only  answered  tlie 
desired  purpose,  but  showed  itself  suitable 
for  general  application  wherever  it  is  re- 
quired to  stain  by  an  alcoholic  method 
animal  tissues  presei'ved  in  alcohol,  and  to 
keep  the  preparation  thus  obtained  in  a 
resinous  medium. 

The  pulverized  cochineal  is  left  for  several 
<lav8  in  contact  with  70  i>er  cent,  alcohol, 
H-lO  c.  cm.  to  a  gpramme,  and  the  dark  i*ed 
liquid  filtered.  The  object  to  he  sktineii  must 
he  free  from  add,  and  it  is  best  to  lay  it  for 
some  time  previously  in  fresh  alcohol  of  70 
per  cent.  According  to  the  intensity  re- 
quired and  the  nature  of  the  object,  the 
staining  takes  from  a  few  minutes  (infusoria, 
marine  larvie,  etc.)  to  a  few  days  (the  higher 
Crustacea,  large  annelida,  young  cephalo- 
poda, organs  of  vertebrata,  etc.) — The  sub- 
sequent removal  of  the  staining  material 
which  is  not  fixed  in  the  tissue,  is  effected 
with  70  per  cent,  alcohol,  and  takes  days  in 
some  cases;  it  can  never,  however,  be  con- 
tinued too  long,  and  should  not  be  stopped 
until  the  alcohol  takes  no  more  up. 

By  this  method,  assuming  that  the  object 
has  *l>een  properly  preserved,  a  very  precise 

*  "  Zoolofciftoher  Anzelger,"  vol.  i.  p.  3«. 


and  nearly  alwavs  intense  nucleus  stain  id 
obtained,  and  in  by  far  the  majority  of 
coses  this  is  not,  as  might  be  expected, 
colored  red,  but  lisomatoxylin.  Dr.  Mayer 
expects  to  be  able  to  give  tlie  explanation 
hereafter  of  this  strange  phenomenon, 
which,  however,  is  no  detriment  to  the 
process.  In  consequence  of  the  precision 
and  tint  of  the  stain,  the  preparations  are 
for  the  most  pai*t  not  to  be  distinguished 
from  those  obtained  with  luematoxylin. 
The  cochineal  tincture  also  possesses,  in 
common  with  the  well  known  alcoholic 
hsematoxylin  solution  of  Eleinenberg,  the 
property  of  not  altering  the  tissues;  on  the 
other  hand,  it  compares  favorably  with  it 
in  the  simplicity  of  its  production  and  ap- 
plication, as  also  in  the  hold  taken  by  the 
stain,  which  in  this  respect  is  equal  to  car- 
mine. On  the  other  hand,  there  is  the 
defect  that  hitherto  the  attempt  to  stain 
large  objects  sufficiently  deeply  has  not 
always  succeeded;  although  the  spinal 
marrow  of  the  cidf,  in  pieces  one  centi- 
metre long  and  more,  could  be  stained 
uniformly  and  deeply  enough. 

With  a  little  care,  permanent  overstain- 
ing  need  not  be  feared,  and  can  be  removed 
by  washing  in  acid  alcohol  (a  drop  of  muri- 
atic acid  to  alx)ut  10  c.  cm.  of  70  per  cent, 
alcohol). — Jonrn.  Royal  Mic.  Soc, 


Picro-Carmine  for  Cell-nuclei. 

In  the  report  published  last  August  of 
the  Proceedings  of  the  International  Con- 
gress of  Botanists,  lield  at  Amsterdam,  in 
1877,  is  a  paper  by  M.  Treub,  who  drew 
attention  to  the  use  of  picro-carmine  as  a 
reagent  for  this  pui-pose.  His  first  step  is 
to  kill  the  cells  by  absolute  alcohol,  accord- 
ing to  the  directions  of  Strasburger.  After 
making  some  sections  of  tissues  which  had 
remained  in  the  liquid,  the  preparations  are 
placed  in  a  1  j>er  cent,  solution  of  picro- 
carmine,  for  a  time  varying  from  four  to 
twenty  hours;  they  are  then  shaken  in  dis- 
tilled water  in  order  to  dissolve  the  picric 
acid,  'and  are  placed  in  a  mixture  of 
glycerine  and  distilled  water,  which  is 
gnvdually  replaced  by  pure  glycerine,  con- 
taining 1  per  cent,  of  formic  acid.  After 
tliis  treatment  the  nuclei  almost  always 
assume  a  fine  red  color,  whilst  the  proto- 
plasm remains  entirely  uncolored,  which 
'enables  the  slightest  changes  which  take 
place  in  the  nuclei  to  l)e  at  once  dis- 
tinguished.* 


•  "  Bull.  See.  Bot  do  France,"  vol.  xxv.  (1878)  p. 
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Volume  I.  Out  of  Print 

T7r7E  regret  to  be  obliged  to  announce 

*  '       that  Volume  One  of  the  American 

Joubnal  OP  Microscopy  is  out  of  print, 

and  can  no  longer  be  furnished  to  clubs. 


Prof.  J.  Edwards  Smith's  Work  on  the 

Microscope. 

I T  will  give  our  readers  pleasure  to 
know  that  this  book  is  in  press,  and 
will  probably  be  ready  some  time  in 
March.  It  has  been  carefully  reyised, 
and  brought  down  to  the  very  latest 
point  of  microscopical  progress,  and  as  a 
work  for  teaching  the  best  methods  of 
handling  the  microscope,  it  will,  undoubt- 
edly be  the  best  in  market 

There  is  at  present  no  work  in  the 
Enghsh  language  which  gives  instruc- 
tion in  the  best  methods  of  handling  the 
mo^t  modern  microscopes  and  objectives. 
Prof.  Smith's  work  will,  therefdre,  fill  a 
long  felt  hiatus  in  our  microscopical 
Uterature.  We  shall  duly  announce  it 
when  ready. 


■♦-•- 


Erratum. 

"piR.  WILLIS  calls  our  attention  to  the 
fact,  that  in  his  article,  published 
in  our  previous  issue,  page  155,  line  12 
from  top  of  second  column,  the  word 
'  tnl)-;*  Hhouia  be  **  table." 


The  Address  of  the  President  of  the 
American  Society  of  Microscopists. 

WTE  give  in  this  issue  a  very  full  report 
of  the  proceedings  of  the  Ameri- 
can Society  of  Microscopists,  at  the  meet- 
ing held  at  Buffalo,  last  August  Amongst 
other  things,  we  give  the  President's 
Address  in  fulL  This  will  be  found  an 
exceedingly  interesting  and  instructive 
document,  well  deserving  careful  perusal 
by  our  readers.  There  are,  however, 
some  points  to  which  serious  exception 
might  be  taken.  Amongst  these  are  the 
history  of  recent  changes  in  our  postal 
laws,  and  the  recent  discussions  in  re- 
gard to  micrometric  units  and  standards. 
Dr.  Ward  has  evidently  obtained  his  in- 
formation ia  regard  to  the  latter  subject, 
from  interested  and  one-sided  reports, 
or  he  never  would  have  waxed  so  vranu 
j  and  earnest  in  advocating  that  wliich  no- 
body opposes,  or,  in  denying  that  wbieb 
those  who  are  familiar  with  the  facts  in 
the  (ra*-e,  know  to  be  true. 

No  one,  that  we  know  of,  opposes  (be 
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general  introduction  of  the  metric  system 
amongst  microscopists.  Some  persons, 
ourselves  amongst  the  rest,  have  opposed 
the  passage  of  any  resolution  looking  to 
the  exclusion  of  papers  or  work  of  any 
kind  in  which  the  inch  is  used  as  a  unit. 
It  may  surprise  some  of  our  readers  to 
hear  that  any  person  could  be  found  who 
would  be  so  foolish  and  crotchetty  as  to 
offer  such  resolutions,  but  they  were  ac- 
tually offered  at  a  meeting  of  the  New 
York  Microscopical  Society.  They  were, 
of  course,  modified  when  the  writer  of 
this  called  the  attention  of  the  members 
to  the  inevitable  results  which  would  fol- 
low, and  resolutions  simply  recommend- 
ing  the  use  of  the  metric  system,  were 
then  offered  and  carried  unanimously, 
the  writer,  amongst  others,  voting  for 
them. 

Those  who  are  so  verv  earnest  for  the 
adoption  of  the  metric  system  in  all  mi- 
crometers, seem  to  forget  that  the  most 
common  purpose  to  which  a  naicrometer 
is  applied  is  the  measurement  of  the 
magnifying  power  of  the  microscope, 
and  that  for  this  purpose  it  is  utterly  im- 
material what  system  is  used.  It  is  even 
probable  that  the  best  possible  system 
for  this  purpose,  that  is  obtainable  by 
any  private  worker,  will  be  foond  to  be 
one  which  has  no  reference  at  all  either 
to  the  inch  or  the  metre,  but  may  be 
measured  by  either  at  any  subsequent 
time. 

Experienced  microscopists,  no  doubt, 
iinderstand  tliis,  but,  for  the  sake  of  our 
many  readers  who  take  an  interest  in 
this  subject,  and  who  have  not  had  an  op- 
portunity of  studying  it  thoroughly,  we 
will  explain  what  we  mean. 

In  drawings  of  minute  objects,  made 
by  means  of  the  microscope,  it  is  usual 
to  state  the  magnifyiucr  power  used,  and 
by  means  of  the  draw-tube  it  is  easy  to 


bring  this  magnifying  power  to  an  even 
number,  such  as  100,  200,  250,  etc  If, 
then  we  ascertain  accurately  the  magnify- 
ing power  of  a  microscope,  and  bring  it 
say  to  100,  all  that  we  have  to  do  in 
order  to  measure  the  size  of  any  object 
that  has  been  delineated,  is  to  measure  it 
with  a  common  rule  and  divide  the 
measure  by  100.  Thus,  if  we  find  that  a 
diatom,  as  drawn  under  a  power  of  100 
diameters,  measures  exactly  one  inch, 
then  the  real  measure  is,  of  course,  just 
1-lOOth  of  an  inch.  If  it  should  be  a 
decimetre,  the  real  size  is  a  millimetre, 
In  this  case,  the  point  that  requires 
greatest  care,  is  that  the  relation  of  the 
micro  measure  to  the  macro-measure, 
(the  micrometer  to  the  macrometer,) 
shall  be  accurately  known.  Their  re- 
lation to  any  existing  system  is  a  mat- 
ter of  no  consequence  whatever. 

From  this  it  will  be  seen  that  the  mi- 
crometer is  but  half  the  battle.  The 
large  measure — ^inch  or  centimetre — is 
equally  necessary,  and  as  foot  rules  are 
to  be  found  in  every  hardware  store,  while 
(for  the  present  at  least)  centimetres  are 
rather  scarce,  it  is  best  for  those  who 
wish  to  get  along  as  easily  and  cheaply  as 
possible,  to  •provide  themselves  with  mi- 
crometers graduated  to  parts  of  an 
inch. 

Indeed,  of  so  little  consequence  is  the 
system  that  may  be  adopted,  that  we 
might  suppose  every  microscopist  to 
have  a  system  of  his  own,  without  intro- 
ducing any  confusion  whatever.  Let 
us  suppose  that  a  microscopist  has  a 
measure  which  we  will  call,  for  conven- 
ience, a  hand's  breadth,  (and  there  may 
be  as  many  different  standard  hand 
breadths  as  the  microscopists  of  the 
world  have  hands)  and  that  this  hand's 
breadth  is  accurately  divided  into  a  hun- 
dred equal  parts.     Let  us  suppose  that 
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he  has  also,  a  stage  micrometer  in  which 
the  hundredth  of  a  hand  breath  is  di- 
vided into  one  hundred  equal  parts.  If 
his  microscope  magniiieii  the  divisions 
on  his  stage  micrometer  so  that  each 
one  covers  exactly  five  of  the  divis- 
ions of  the  hand  breadth,  then  all  ob- 
jects examined  under  si.ch  a  power  will 
be  magnified  five  hundred  diameters, 
and  if  drawings  be  made  under  this 
power,  the  objects  delineated  may  be 
accurately  measured  by  a  rule  divided 
either  into  inches  or  into  centimete'es. 
80  that  the  microscopiBt  whose  micro- 
meter is  divided  into  parts  of  an  inch, 
can  give  actuud  measurements  (not  calcu 
laled  measurements, )  in  millimetres  with 
as  great  acr^uracy,  as  if  his  micrometer 
was  divided  into  millimetres,  the  only 
thing  that  is  necessary  being  a  metric 
rule,  and  this  is  easily  obtained. 

All  this  is  familiar  knowledge  to  prac 
tical  workers  with  micrometers,  but  is 
not  generally  understood  by  beginners; 
hence  we  find  that  while  experienced 
microscopists  trouble  themselves  very 
little  about  this  part  of  the  subject,  those 
who  have  not  given  much  attention  to 
the  matter,  i*egard  it  as  aU-impoi*tant. 

Dr.  Ward  seems  to  dwell  with  some 
regret,  upon  the  fact  that  the  defects  in 
the  Indianapolis  resolutions,  in  regard 
to  micrometry,  attracted  more  attention 
than  their  good  points.  This  is  un- 
doubtedly true,  but  it  is  not  to  be  won- 
dered at»  seeing  that  they  were  open  to 
the  old  Johnsonian  objections:  ''They 
contained  much  that  was  new,  and  much 
that  was  good,  but,  unfortunately,  what 
was  good  was  not  new,  and  what  was 
new  was  not  good."  As  a  natural  con- 
sequence of  this,  they  have  been  repudi- 
ated wherever  they  have  been  intelli- 
gently discussed,  and  this  by  the  highest 
authorities,  such  as  the    Royal    Micro- 


scopical   Society  of   England,  many  of 

whose  memberH  are  strong  advocates  of 

the  metric  sj'stem  as  embodied  in  the 

C.  G.  S.  system  of  Units. 

It  is  to  be  regretted  that  Dr.  Ward 

should  have  allowed  himself  to  apply  the 

foUowing  expressions  to  the  opponents 

of  the  Indianapolis  resolutions: 

The  liberal  offer  of  Professor  Rogers 
was  wholly  misunderstood  and  perverted, 
until  it  took  the  form  of  the  preposter- 
ous statement  that  it  was  proposed  to 
make  Prof.  Rogers'  micrometers  stand- 
ard as  distinguished  fi'om  those  of  other 
(!)  makers,  not  the  least  amusing  of  all 
the  blunders  and  absurdities  of  this 
precious  statement  being  the  assodatioii 
m  any  manner,  of  trade  rivalry  or  mer- 
cenary considerations  with  the  work  of 
one  of  our  most  generous  scientista 

The  persons  to  whom  this  is  here  ap- 
plied, have  a  tolerable  familiarity  ^ili 
the  English  language,  so  that  ihej  feel 
pretty  certam  that  unless  words  cooTey 
no  meaning  the  statement  did  not  origin- 
ate with  them,  but  with  certain  partits 
who  have  undertaken  to  advocate  Mr. 
Rogers'  cause.  There  has  been  sbovii 
no  desire  to  detract  from  the  credit  due 
to  Mr.  Rogers  for  the  work  which  he 
has  done,  and  all  the  opposition  whieli 
has  been  called  out,  has  merely  been  ((> 
certain  extravagant  propositions  which 
we  feel  very  sure  that  Mr.  Rogers  him- 
self would  repndiata  In  tliis  matter  he 
may  well  repeat  the  prayer  of  the  old 
Spanish  knight:  " O  Lord,  save  me  from 
my  friends,  and  I  wOl  take  care  of  my 
enemies  myself." 

In  the  opening  of  Dr.  Ward's  address, 
occurs  the  following  passage:  "It  i^ 
within  the  memory  of  persons  now  only  in 
middle  age,  that  *  *  *  the  high  price  of 
English  instruments  was  repeatedly  jm<l 
formally  stated,  as  the  reason  of  their 
limited  sale  in  this  oounbcy,  where  they 
are  now  commended  by  their  cheapness. 


JOURNAL  OF  MICROSCOPY. 


227 


as  compared  with   those  manufactured 

here."    One  would  have  supposed  that 

it  would  have  been  a  matter  of  pride  to 

a  native  of  this  country,  to  have  been 

able  to  state  a  fact  which  is  familiar: 

knowledge  to  those  who  are  acquainted 

with  the  subject,  viz.,  that  the  cheapest, 

as  well  as  the  best  instruments  in  the 

world,  are  manufactured  in  the  United 

States. 

•  •  • 

Our  Expert  System. 

T^HE  system  at  present  in  vogue  in  our 
^  courts  for  procoiing  testimony  in 
regard  to  scientific  facts,  is  a  disgrace  to 
our  jurisprudence  and  to  our  science. 
Under  our  present  system,  two  sets  of 
experts  are  generally  employed,  and  they, 
as  well  as  the  plaintiff  and  defendant,  are 
placed  on  trial,  being  badgered,  brow- 
beaten and  worried  by  lawyers  who  en- 
deavor to  make  up  for  scientific  know- 
ledge and  a  good  cause  by  an  unlimited 
amount  of  impudence  and  abuse.  It  is 
not  to  be  wondered  at,  therefore,  that 
they  take  sides  in  the  case,  and  instead 
of  endeavoring  to  find  out  the  truth  and 
promote  the  cause  of  justice,  they  simply 
seek  to  secure  the  success  of  the  side 
which  has  employed  them,  and  which  is 
to  pay  them.  We  speak  now  of  reputable 
scientific  men,  called  upon  by  one  side 
or  the  other  to  support  the  "theory" 
of  the  prosecution,  or  the  defence.  We 
do  not  refer  to  those  professional  experts, 
who  make  a  trade  of  appearing  as  wit- 
nesses, and  who  leave  no  means  unem7 
ployed  by  which  they  can  influence  the 
minds  of  the  jury,  and  so  secure  a  verdict 
for  their  side.  They  even  go  so  far  as  to 
bring  into  the  court  room  imposing  and 
dazzling  sets  of  apparatus/  by  which 
they  hope  to  impress  upon  the  mind 
of  the  ignorant  juryman,  a  sense  of| 
their   great    skill    and  proficiency — the 


presumed  inference  being  that  a  man 
that  can  use  such  apparatus  as  that, 
must  know  what  he  is  talking  about 

Truly  scientific  men  are  above  such 
clap  trap,  and  might  in  general  be 
trusted  if  it  were  not  for  the  fact  that  in 
the  court  room  they  are  pitted  against 
each  other,  hke  gladiators  in  the  arena 
of  a  circus.  Under  such  circumstances, 
it  is  beyqnd  the  power  of  the  most  evenly 
balanced  mind  to  preserve  that  nice 
sense  by  which  it  weighs  the  value  of  the 
facts  brought  out  in  any  series  of  inves- 
tigations, and  hence  we  find  the  most 
contradictory  statements  made,  not  alone 
in  regard  to  doubtful  questions,  but 
concerning  well  established  truths.  . 

We  suppose  that  so  long  as  our  pre- 
sent jury  system  continues  in  existence, 
this  defect  in  our  jurisprudence  will  re- 
main. It  has  often  occurred  to  us,  how- 
ever, that  much  of  the  opprobrium  which 
now  attaches  to  our  expert  system,  would 
be  removed  if,  instead  of  two  sets  of  ex- 
peris  there  were  only  one,  consisting  of 
a  board  composed  of  men  of  recognized 
ability  under  whose  direction  all  inves- 
tigations and  analyses  should  be  made, 
and  who  should  be  bound,  so  far  as  they 
could,  to  give  true  answers,  in  lorUing, 
to  any  questions  propounded  by  either 
side.  Let  the  prosecution  propound 
their  questions  and  obtain  their  answers ; 
these  answers  should  be  submitted  to  the 
defence,  who  in  return,  would  be  at 
liberty  to  propound  a  contrary  series  of 
questions;  the  questions  and  answers  of 
the  defence  being  submitted  to  the 
prosecution,  would  give  rise  to  another 
set  of  questions  and  answers,  and  the 
defence  should  have  a  final  opportunity 
of  bringing  out  any  points  that  they 
might  deem  of  importance.  The  ques- 
tions being  submitted  in  writing:,  and 
abundant  time  being  given   for  the   an- 
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swers,  none  of  this  catching  and  brow- 
beating could  occur,  that  now  so  fre* 
quently  turns  the  scale  unjustly,  for  one 
side  or  the  other.  The  experts,  seeing 
their  answers  before  they  went  on  record, 
would  be  carefal  not  to  commit  them- 
selves to  doubtful  or  erroneous  state- 
ments. 

It  must  be  borne  in  mind,  that  the 
answers  given  by  an  expert  are  of  a 
kind  totally  different  from  those  given 
by  a  person  who  testifies  merely  in  re- 
gard to  certain  facts  of  which  he  is  cog- 
nizant. A  man  does  not  require  long 
to  think  whether  or  not  he  performed 
a  certain  act,  but  it  sometimes  takes  him 
considerable  time  to  recall  the  scientific 
truths  which  bear  upon  the  question  at 
issue.  Expert  testimony  is  anomalous, 
under  any  view  we  may  take  of  it,  and  we 
may  as  well  go  a  step  farther,  and  not 
only  separate  it  entirely  from  the  testi 
mony  of  witnesses  who  testify  as  to 
tsimple  facts,  but  treat  it  in  an  entirely 
different  manner. 

One  thing  that  has  served  to  bring 
scientific  testimony  into  deserved  con- 
tempt, is  the  readiness  with  which  ex- 
perts are  willing  to  testify  upon  the  most 
filender  evidence.  We  find  men  swear- 
ing positively  as  to  what  they  regard  as 
facts,  when  the  evidence  for  these  facts 
may  be  based  upon  some  special  and 
delicate  method  of  manipulation,  such 
as  intricate  and  unusual  illumination 
under  the  microscope.  Hence,  we  find 
this  astounding  state  of  things,  that 
when  any  scientific  question  comes  up  in 
court,  it  is  easy  to  find  a  dozen  men  who 
will  swear  to  one  set  of  facts,  and  another 
dozen,  of  equal  reputation,  who  are 
willing  to  swear  to  the  opposite. 

The  causes  which  have  led  to  this  are 
not  far  to  seek-  Amongst  others,  we 
may  note  a  desire  for  notoriety  and  popu-  \ 


larity.  The  class  of  experts  who  deal  in 
such  testimony,  know  that  nothing  strikes 
the  popular  mind  like  stories  which  tell 
about  difficult  detective  work.  The 
tales  of  Cooper,  in  which  his  scouts  aad 
Indians  determine  obscure  facts  by  very 
slight  evidence  excite  the  admiration  of 
every  boy,  and  there  are  no  anecdotes 
more  popular  than  those  in  which  slen- 
der clews  lead  to  important  results. 
These  professional  experts  wish,  there- 
fore, to  become  the  heroes  of  similar 
anecdotes,  and  for  this  they  are  too 
often  ready  to  sacrifice  the  life,  liberty  or 
property  of  innocent  persons.  We  do 
not  mean  to  say  that  they  do  not  belieTe 
what  they  swear  to;  very  far  from  it 
But  they  work  over  a  theory  until  fact« 
and  hypotheses  become  confounded  iL 
then*  minds,  and  the  resulting  testimom 
is  far  beyond  their  positive  knowledge 
Juries  seem  to  feel  this,  and  it  was  with 
pleasure  that  we  observed  that  in  the 
discussions  in  the  jury-room,  in  the  Hav- 
den  trial,  the  jury  threw  all  the  expert 
testimony  aside  as  so  much  useless  lum- 
ber in  the  casa 


Microscpical  Injection  or  Molluscs. 

Dr.  W.  Flemming  has  originated*  a  method 
of  killing  mollnscs  for  purposes  of  fin^ 
injection,  which  he  has  found  very  sacceev- 
ful.  He  reconmiends  freezing  t£e  aninia) 
bv  means  of  a  mixture  of  ice  and  salt,  and 
placing  it,  when  frozen,  in  tepid  water  for  a 
quarter  of  an  hour;  it  is  then  found  to  K* 
dead  and  stiff  with  the  valves  gaping,  and 
the  muscles  no  longer  oflFer  any  opposilion 
to  the  passage  of  the  injection.  Unlike 
many  other  methods  of  killing,  this  fre^QK 
process  produces  no  injury  tci  the  tissnft^ 
In  injecting  LamelUhranchs  from  tbe 
heart,  there  is  great  danger  of  extravasa- 
tion. To  obviate  this  difficulty,  FleminiJi? 
recommends  wiping  the  surface  carefulK 
after  insertion  of  the  cannula,  and  thet 
covering  the  animal  with  a  soft  j)aste*»t 
plaster  of  Paris.  If  this  is  done  succvss 
fullv,  the  caunula    is    fimilv  fixed   ""   '*" 
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place,  and  extrayasation  from  the  cut  sur- 
faces of  the  abductors  and  other  dangerous 
places  is  effectually  prevented. 


■♦-•- 


TAANSAOTIOKS   OF  SOCIETIES. 

NoTB. — It  will  aflfbrd  us  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  Microscopical  Societies.  The 
Kmited  space  at  our  command  'precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  distinctly  understood  thnt  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 


determination  the  use  of  the  microBCOpe  is  indif- 
pensable.  For  instanoc,  totally  d.flfdrent  rocks  some- 
times have  the  same  chemical  composition,  and  are 
•imilar  in  external  appearances,  but  a  microscopic 
examination  shows  the  internal  strnctore  to  differ 
greatly.  A  classification  of  lodes  would  do  much  to 
stop  the  misuse  and  confusion  of  common  mining 
terms,  and  many  hackneyed  phrases,  such  as  "  regu- 
lar and  well-defined  walls,"  **clay  walls,  "true 
fissure  veins,**  " perfect  fonnation,**  etc.,  would  be 
abandoned.  Some  of  the  most  productive  tin  lodes 
in  England  have  no  walls,  and  the  vein-stone  ap- 


San  Francisco  Microacoplcal  Society. ^The  |  pears  to  be  an  altered  granite.     (See  Dr.  Le  Neve 


regular  meeting  of  the  San  Francisco  Microscopical 
Society  was  held  Thursday  evening,  December  4th, 
1879 ;  an  unusual  number  of  members  present.  The 
business  commenced  early,  with  Vice-President 
Einne  in  the  chair.  Professor  Joseph  Le  Conte  was 
elected  corresponding  member,  and  F.  A.  Holman, 
M.  D.,  was  proposed  for  a  similar  membership  of 
the  Society.  Henry  G.  Hanks,  the  first  President 
of  the  Society,  was  re-admitted  a  resident  member, 
without  the  usual  initiation  fee  required  of  new 
members* 

After  a  brief  discussion,  it  was  voted  to  hold  the 
■■nnnAl  reception  of  the  Society  on  the  19th  inst., 
at  Mercantile  Library  Hall,  and  Messrs.  Hyde, 
Hanks  and  Mouser  appointed  a  committee  to  make 
the  necessary  arrangements. 

A  very  interesting  paper  was  sent  in  by  Melville 
Atwood,  Esq.,  and  read  by  Vice-President  Kinne. 
Specimens  of  rock  sections  accompanied  the  paper, 
which  were  shown  and  explained  by  the  Secretary. 
Mr.  Atwood*s  paper  was  on  "The  Lnportance  of  a 
Classification  of  Metalliferous  Veins.'* 

Of  all  the  speculative  employments,  mining  is, 
perhaps,  the  most  uncertain.  Miners  of  great  ex- 
perience and  ingenuity  are  firequentiy  at  fault,  and 
sometimes  completely  defeated  in  their  search  after 
pajing  ore-bodies  and  the  mines  abandoned,  while 
men  of  less  ability  have  afterward  worked  the  same 
mines,  from  which  they  have  derived  large  profits— 
so  that  any  plan  or  method  that  tends  to  throw 
light  on  the  subject,  and  assist  the  miner  in  his  ex- 
plorations, should  be  considered  of  value. 

The  proper  classification  of  metalliferous  veins 
or  lodes  (I  prefer  the  Anglo-Saxon  word  lode)  ap- 
pears to  me  to  be  one  of  the  first  things  required, 
and  it  seems  surprising  that,  where  such  vast  in- 
terests are  at  stake,  it  should  have  been  so  totally 
neglected. 

As  far  as  I  am  able  to  Judge,  the  only  way  in 
which  lodes  can  be  correctiy  classified  is  by  their 
enclosing  rocks  or  the  rock  formation  in  which  they 
occur,  thus  rendering  an  accurate  determination  of 
the  enclosing  rocks  necessary.  Some  rocks  are  of  a 
coarse  and  simple  structure,  and  their  mineral  con- 
stituents may  be  resolved  by  the  unaided  eye,  but 


Foster's  contribution  to  the  Quarterly  Journal  of  the 
Geological  Society.)  Again,  the  richest  mine  in 
Nevada — ^the  Gomstook  lode-^has  only  one,  the  foot' 
wall,  the  rock  a  dolerite.  The  principal  gold  lodes 
of  OaUfomia— the  Eureka  and  Idaho,  of  Grass  Val- 
ley, the  Amador,  of  Sutter  Greek,  and  others — can 
only  be  said  to  have  a  *'  hanging  wall,"  the  rock  of 
which  is  generally  a  diorite  oi  diabase,  the  latter 
being  considered  the  ancient  form  of  dolerite ;  so 
that  "regular  and  well-defined**  walls  are  not  so 
good  an  indication  of  mineral  wealth  as  is  generally 
supposed. 

Last  year  I  had  the  pleasure  of  calling  your  at- 
tention to  a  simple  mode  of  preparing  rocks  for  ex- 
amination of  the  wiler  surfaces  with  the  assistance 
of  a  common  pocket  magnifier,  and  which  I  then 
thought  would  be  of  great  assistance  to  the  miner,  in 
helping  him  to  correctly  determine  the  character  of 
many  of  the  enclosing  rooks,  and  in  many  instances 
it  was  quite  sufficient ;  but  for  a  oorreet  determina- 
tion, after  all,  the  microscope  must  be  used,  and  at 
that  time  a  cheap  and  easy  way  to  out  the  rock-sec- 
tions was  the  difficulty  I  had  to  contend  with.  After 
many  experiments,  I  found  a  simple  plan  by  which 
it  can  be  done  at  a  litUe  cost  and  labor,  by  the  use 
of  a  few  emery  stones  or  blocks,  of  different  degrees 
of  fineness — say  from  one  and  a  half  to  two  inches 
square,  and  eight  or  nine  inches  long — the  same  as 
I  have  brought  here  for  your  inspection.  The  chips 
to  be  cut  should  be  first  made  as  thin  as  possible ; 
the  plan  reconmiended  by  Mr.  Butley,  to  use  a  cold- 
chisel,  the  end  let  into  a  block  of  wood,  and  then 
by  holding  the  specimen  on  the  edge  of  the  chisel 
and  striking  it  a  sharp  blow  with  a  light  hammer, 
will  generaUy  give  you  a  satisfactory  chip.  The  chip 
must  then  be  rubbed  on  the  emery  blocks,  with 
water,  till  you  get  a  ^od,  even  surface  on  one  side 
of  it,  commencing  with  the  coarse  emery  blocks 
first ;  then,  with  Ganada  balsam,  fasten  the  smooth 
surface  of  the  chip  to  a  common  glass  slide,  which 
is  done  by  heating  the  slide  over  a  spirit-lamp  and 
then  applying  a  small  quantity  of  the  balsam.  As 
soon  as  the  balsam  liquifies,  press  the  smooth  sur- 
face of  the  chip  into  it,  and  then  allow  it  to  cooL 
The  balsam  is  better  to  be  dried,  so  that  you  can 


by  far  the  greater  number  are  of  so  fine-grained  !  use  it  like  a  stick  of  sealing-wax.     As  soon  as  the 
texture  as  to  defy  ocular  analysis,  so  that  for  their  '  slide  aiul  chip  are  cold,  you  can  commence  to  rub 
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the  outer  or  rough  rorfaoe  of  the  ohip  attached  to 
the  slide,  on  the  emery  blocks,  until  yon  get  it 
nearly  thin  enough  for  mounting.  To  finish,  use 
the  fine,  smaller  blocks,  as  you  would  a  file.  Ton 
can  hold  the  section  up  to  the  light  and  examine  it 
during  the  operation.  Mount  and  ooTor  the  section 
with  thin  glass,  in  the  usual  way. 

Amongst  the  specimens  in  the  case  which  I  hare 
brought  for  your  lamination  are  two  mailed  Nos. 
1  and  S,  which  were  out  in  London,  England,  by  a 
professional,  with  expensive  apparatus.  Those 
marked  Nos.  S  and  4  are  fh>m  the  same  rock,  but 
cut  by  myself  with  the  emery  blocks,  in  the  way  I 
hare  endearored  to  describe  to  you,  and,  if  the 
mounting  material  was  of  as  good  quality,  would  be 
equal  to  the  former  in  every  respect. 

In  conclusion,  it  will  give  me  great  pleasure  to 
show  any  of  the  members  of  this  Society  how  to  out 
and  mount  the  rock  sections  at  any  other  time.  At 
some  future  meeting  I  hope  to  be  able  to  give  the 
Society  the  result  of  my  examination  of  the  days  of 
the  Oomstock  Lode,  the  most  interesting  and  im- 
portant work  I  haye  erer  yet  undertaken. 

A  vote  of  thanks  was  tendered  to  Mr.  Atwood  for 
his  Tery  interesUng  paper,  and  the  Society  ad- 
journed. 


Mevr  Tork  Kleroeeoptoal  Society  .—The  Begn- 
lar  meeting  was  held  Sept.  6, 1879,  President  Hyatt 
in  the  chair.  The  Librarian  announced  the  follow- 
ing donations,  for  all  of  which  votes  of  thanks  of 
the  Society  were  tendered,  vix.:  from  Dr.  Engels, 
Diatoms,  sub-peat  depodt  from  Carson,  Nevada ; 
Messrs.  Hitchcock  and  Wall,  about  50  copies  of  the 
'* Transactions"  of  this  Society,  also  a  splendidly 
bound  and  lettered  volume  of  their  American 
Quarterly  Mieroscopieal  JoumoL  Prom  the  Mu- 
seum at  Cambridge,  Mass.,  a  number  of  the  "  Bul- 
letin of  the  Museum  of  Comparative  Zoology.** 

Mr.  Hitchcock  read  a  short  paper  on  the  "  Con- 
jugation of  the  Zjgnemacete,**  which  was  illus- 
trated by  blackboard  drawings.  Mr.  Van  Brunt 
then  discussed  some  points  which  he  had  also  ob- 
served in  these  plants,  and  both  gentlemen  after- 
wards showed  some  of  the  specimens  as  found  in 
different  stages  of  tbdr  existence.  President  Hyatt 
stated  that  he  and  the  Beoordlng  Secretary,  Mr. 
Shultz,  attended  the  Bnffido  meeting  of  the  Ameri- 
can Society  of  Microsoopists,  and  enjoyed  a  very 
pleas&nt  time,  both  m  hearing  the  interesting 
papers  and  discussions,  and  witnessing  a  fine  ex- 
hibition of  instruments  and  objects,  in  which  he 
and  the  Secretary  participated,  besides  the  excur- 
sion kindly  given  to  the  Society  by  the  citisens  of 
Buflklo,  from  that  City  to  and  from  Niagara  Palls, 
where  a  supper  was  given  them ;  and  in  the  evening 
a  magnificent  display  of  electric  lights,  over  the 
Falls  and  surroundings,  was  witnessed  by  the  as- 
aemblageto  their  delight.    Among  other  objects 


exhibited  were,  by  Mr.  Hyatt,  the  living  diatoms, 
Bacdlaria  paradoxa ;  and  by  Messrs.  Hltdioock  and 
Tan  Brunt,  Zygnemacee,  Spirogyra,  etc.  Mr.  Hitch- 
cock proposed  a  scheme  which  he  thought  woold, 
if  adopted  by  the  Sodetf,  add  greatly  to  the  in- 
terest and  value  of  the  meetfaigs.  His  rsmirts 
may  be  summed  up  as  fdUows :  In  order  to  secure 
some  interesting  objects  for  exhibition  at  evaiy 
meeting,  he  proposed  that  a  number  of  the  most 
active  members  should  agree  to  collect  spedmens 
of  livmg  plants  or  anhnals  for  caoh  meeting.  These 
members  should  be  divided  into  companies  of  two 
for  each  collection,  and  he  had  prepared  a  short 
list  of  members,  arranged  according  to  the  plan 
proposed.  During  inclement  weather  ft  is  expected 
that  the  gentlemen  appointed  wiO  ftanish  moonted 
objects,  or  material,  or  apparatus  of  interest  fai 
plaoe  of  living  forms.  In  addition  to  this,  it  wu 
proposed  that  there  ahould  be  a  popular  address 
delivered  every  two  months,  upon  the  eveoingB  of 
the  regular  conversational  meetings.  Invitations 
should  be  Issued  to  ladies  and  gentlemen  who  are 
known  to  be  interested  in  sdentifio  studies.  A 
scheme  for  table  work  was  also  brought  Ibrwird, 
which  was  intended  to  slbrd  practical  instraetioa 
In  methods  of  preparing,  mounting,  and  studying 
specimens. 

The  Begular  Conversazione  Meeting  was  held 
Sept.  19, 1879.  Mr.  W.  M.  Aikman,  of  Brooklyn,  wm 
elected.  Donations  were  received  as  follows:  fij 
Mr.  Leaman,  Spores  of  Bquisetum ;  by  Mr.  Hitch- 
cock, a  photograph  of  MoUer's  slide  of  100  diatoms ; 
by  the  same,  winter  eggs  of  PectinateLa  magnifle*, 
mounted ;  by  Mr.  Hyatt,  a  slide  of  diatoms  Ihus 
Watkiu*B  Glen,  mounted  by  him;  by  Dr.  Frack 
Deems,  crystals  of  the  Nitrate  of  Urea,  mounted 
so  as  to  exhibit  crystalization  each  time  the  slide 
is  moderately  heated.  There  were  also  for  exhi- 
bition by  Mr.  Hyatt,  Copper  Bain,  Hair  of  Pernvian 
Mummy,  Saws  of  the  Elm  Saw-fly,  section  of  Blood 
Boot  (very  fine  ruby-!ike  resinous  spots  mcluded}, 
Pol'en  of  Eibi»eus  trioneum  m  situ,  Deutzia  cre- 
nata,  showing  stellate  pubescence  in  situ,  etc.  By 
Mr.  Hitchcock,  male  and  female  specimens  of  tri- 
china spiraUs,  mounted  by  J.  A.  Close,  M.  J>^ 
Summerfield,  HI.,  Spirogyra  Communis,  witii  nudei, 
stamed  with  carmine. 

The  Begular  Meeting  was  held  Oct.  3,  1879,  at 
which  Mr.  Hyatt  exhibited  a  section  of  the  silidoiu 
coat  of  Equuetum  hjfemale  or  common  soonriog 
rush,  by  polarized  light— a  gorgeous  object.  He 
announced  that  he  prepared  it  by  first  scraping  ofi 
the  matter  which  adheres  to  the  inner  surlkce, 
then  bleached  it  by  steeping  it  in  Labaraque  so- 
lution, afterwards  washing  in  alcohol,  and  mounting 
in  balsam.  Mr.  Wall  showed  his  method  of  mount- 
ing opaque  objects  in  wax  by  cuttmg  thin  aheets  of 
black  wax  into  circles,  placmg  a  disk  upon  the  slide, 
fixing  a  brass  curtain  ring  m  the  wax  by  the  appli- 
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cAtion  of  hoai,  tud  coyering  the  cell  thus  made  bj  j  Ohas.  L.  Swazey,  New  Bedford,  Mabs.  (an  associate 


thin  glass,  after  which  it  was  finished  in  the  nsnal 
maDner.  Mr.  Hitchcock  exhibited  some  alge,  etc., 
and  Mr.  Bholtz,  Corethra  plumieomU,  red  Oan- 
thooamptns,  and  a  variety  of  living  objects. 

A  Pablio  OoBTerstzione  was  held  Oct.  17, 1879. 
This  was  the  first  of  the  meetings  provided  for  by 
a  recent  resolation.    A  popular  address  was  de- 
livered by  Mr.  J.  D.  Hyatt,  the  President.    He  was 
introdooed  by  Mr.  Braman,  who  made  a  few  happy 
remarks  upon  the  history  and  oondition  of  this 
Society.    The  sabjeot  of  Mr.  HyatVs  address  was 
"  The  Mechanism  of  Insect  Btings,**  which  he  illns- 
trated  by  blackboard  sketches  and  greatly  mag- 
nified colored  drawings  on  paper.  He  folly  explained 
to  the  audience  the  elaborate  oompoond  levers  and 
mnsoles  by  which  great  rapidity  luid  mnch  power 
was  displayed  by  the  bee  in  thrusting  its  stings  into 
the  fleih,  forcing  its  vinu  into  the  ponctore  it 
makes,  thereby  prodndng  instant  pain.    He  also 
stated  that  the  easiest  way  to  procure  the  honey 
bee's  sting  is  to  place  a  piece  of  soft  leather  so  that 
the  bee  will  attack  it,  by  which  means  the  sting  wiU 
be  foand  sticking  in  the  leather,  from  which  it  may 
be  removed,  mounted,  and  examined.  The  address 
was  attentively  listened  to  by  a  very  intelligent 
andienoeof  abont  two  hnndred  ladies  and  gentle- 
men, who,  at  the  conclusion,  were  shown  into  the 
smaller  meeting  room,  where  were  arranged  twenty- 
nine  microscopes  with  attractive  objects.     The 
exhibitors  and  their  objects  were  as  follows :    Mr. 
W.  L.  Lsaman,  young  oysters  (by  polarised  light). 
Ur.  A.  J.  Swan,  mosquito's  head,  and  Moller's  100 
diatom  platte.    Mr.  J.  A«  Hoyt,  platino  cyanide  of 
magnesium  (polarized).     Mr.  0.  F.  Park,  Auloco- 
dieeus  formosus  (diatom).    Mr.  J.  D.  Hyatt,  barbs 
on  sting  of  honey-bee,  saws  of  Elm  saw-fly,  and 
living  cheesemltes.    Mr.  W.  H.  Mead,  wing  of  but- 
terfly, hairs  of  mouse,  shaving  of  white  pine  (from  a 
match),  Daphnia  pulex,  and  living  entomostraca. 
Mr.  A.  A.  Julien,  crystals  of  gold,  section  of  chalce- 
dony (polarized  lights    Mr.  B.  Braman,  Leaf  of 
Eleagnus  hortensis.  Mr.  J.  L.  WaU,  multiple  images 
of  second  hand  of  watch  through  eye  of  beetle.  Mr. 
0.  Van  Brunt,  laoe-whig  fly.    Dr.  F.  M.  Deems, 
circulation  of  blood  in  frpg's  foot,  Mr.  J.  Wamook, 
qoinate  of  quinine  (polarhced  light),  section  of  stem 
castor  oil  plant.    Mr.  0.  B.  Bhultz,  larva  of  corethra 
plmnicomis  (shadow  gnat),  and  volvox  globator  (a 
plant  in  rotary  motion).     Mr.  W.  B.  Mitchell,  cir- 
culation in  gold-fish  tail.     Mr.  W,  0.  Hubbard, 
diamond  beetle's  elytra.    Mr.  W.  M.  Aikman,  circu- 
lation in  nitella  (plant).    Mr.  0.  F.  Oox,  ciroulation 
in  anacharis  (plant).     Dr.  L.  Schdney,  trichina 
spiralis  (mounted).     Mr.  F.  Collingwood,  spicules 
of  gorgonia  (sea  fim).     Dr.  D.  Benson,  M511er's 
platte  of  80  diatoms,  with  names  photographed. 


member)  was  received,  accompanied  with  sub- 
stantial tokens  of  his  interest  in  our  Scoiety,  by  14 
mounted  slides  of  various  interesting  objects  for 
the  Cabinet ;  a  vote  of  thanks  was  tendered  him  for 
his  donation. 

Mr.  A.  A.  Julien  then  read  a  paper  on  "Prepi^ 
ration  of  Thin  Bock  Sections  in  the  Field,"  which 
he  practically  illustrated  by  performing  the  work 
with  such  implements  as  he  would  use  in  the  field. 
He  stated  that  when  a  party  who  may  be  exploring 
in  portions  of  country  where  the  more  refined  sp- 
paratus  for  section  grinding  and  preparing  can  not 
be  procured,  or  where  one  is  obliged  to  travel  by 
mule  train,  where  but  little  luggage  oan  be  trans- 
ported, that  the  following  wili  answer  the  purpose 
very  well,  viz. :  A  tin  box  about  2}x5  Inches,  con- 
taming  »  small  box  of  flour  emeiy  (or,  as  a  substi- 
tute, garnet  may  be  picked  up  in  many  places  and 
powdered  right  in  the  field),  a  small  bottle  of 
common  balsam,  made  very  hard,  a  few  norks, 
some  pieces  of  broken  window  glass,  a  few  thin 
covers,  or,  if  they  are  omitted,  pick  up  mica  from 
some  of  the  rocks,  and  use  the  thin  sheets  of  that 
instead  (except  in  some  cases  where  it  would 
interfere  with  the  use  of  pohtfized  light  upon  some 
rooks) ;  in  addition  to  these  a  small  piece  of  iron 
plate  for  grinding  upon  completes  the  outfit,  all  of 
which  win  fit  into  the  tin  box  mentioned  before. 
Now,  as  to  the  processen,  which  are  simply  as  follows : 
Brei^  off  very  thin  fiakes  from  the  rock  to  be  ex- 
amined, a  piece  ^  of  an  inch  in  diameter  is  large 
enough ;  take  the  small  piece  of  smooth  fiat  iron 
(a  stove  lid  will  do),  place  a  little  flour  emeiy  with 
water  upon  it,  then,  with  the  flake  of  rock  upon  the 
iron  plate,  press  upon  the  section  with  a  cork  for  a 
holder,  and  rub  one  side  by  grinding  with  the 
emery  until  that  side  has  been  made  smooth  and 
flat ;  take  a  small  piece  of  the  window  glass,  and  by 
melting  some  of  the  balsam  cement  the  smooth 
side  of  the  section  to  the  glass.  Now  take  the 
glass  in  hand,  and  with  the  other  side  of  the  section, 
down  to  tKepkitej  with  emery,  grind  as  before,  untfl 
newspaper  print  can  be  clearly  seen  through  It. 
This  wUi  answer  well  for  ordirary  examination  (but 
with  care  many  rocks  may  be  polished  flner  and 
thinner  than  this).  Now  take  one  of  the  cover 
glasses  or  lamlne  of  mica,  and  with  the  melted 
balsam  place  it  upon  the  uncovered  side,  ind  the 
section  is  ready  for  microscopic  examination.  All 
of  which  can  be  done  in  ten  minutes  anywhere  in 
the  field.**  After  this  very  interesting  and  practical 
paper  the  meeting,  upon  motion,  adjourned  to 
witness  the  modus  operandi  of  Mr.  Julien's  section 
preparing. 

The  Begnlar  (3onveraazione  Meeting  was  held 
November  21, 1879.    Mr.  Wnu  Wales,  of  861  West 


The  Begular  Meeting  was  held  November  7, 1879. '  ^^  Street,  was  elected  as  an  active  member.    Ob- 
President  Hyatt  in  the  chair.     A  letter  from  Dr.  i^^  brought  for  exhibition :  By  Mr.  Wall,  slidejof 
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poUen  of  Iponuea  pnrpnrea.  By  Mr.  Hyatt,  pre- 
pared aod  momited  by  himaelf,  sectioDS  of  Gali- 
fornia  fossil  wood  (chalcedony);  traDBverie  and 
longitudinal  sectioDB  of  the  shell  of  the  oyster 
drill  (Fnsns  cinems) ;  two  palates  of  Tebemo- 
phoroQS  Oarolinensis  (a  common  large  land  snail), 
one  of  them  nicely  stained  and  the  other  trans- 
parent ;  the  latter  ho  donated  to  the  Society.  After 
the  meeting  BIr.  0.  8.  Woolman  exhibited  to  the 
members  some  very  fine  stained  sections  prepared 
by  Mr.  Merriman,  of  Bochester.  He  also  exhibited 
a  complete  medium-priced  microscope,  called  the 
**  Acme,"  and  accessories,  for  sale  by  him  and  made 
by  Sidle  &  Poalk,  of  Philadelphia-^which  stand 
was  admired  tot  its  great  utility  aod  Tarious  im- 
provements. 

The  Begular  Meeting  was  held  December  5, 
1879.  President  Hyatt  in  the  chair.  Business  of  a 
routine  character  and  of  no  interest  to  the  public 
was  transacted,  after  which  were  exhibited  by  Mr. 
Aikman,  mounted  lichens,  also  batterfly*s  wings ; 
and  Mr.  Wales  exhibited  a  new  one-twelfth  of  his 
own  make.  Just  finished,  which  appeared  to  be  a 
superior  objective. 

The  Begular  GonversaEione  meeting  was  held 
December  19, 1879.  President  Hyatt  in  the  chair. 
Donations :  By  Mr.  Hyatt  of  a  lot  of  handled  dis- 
secting needles.  ByCapt.  J.  H.  Mortimer,  of  the 
ship  "  Hamilton  Fish,**  an  associate  member  of  this 
Socio,  y,  24  slides  of  coal  tar  derivatives  for  polaii- 
scope  and  paraboloid  objects,  prepared  by  Messrs. 
A.  C.  Cole  &  Son,  the  celebrated  English  mounters 
of  microscopic  objects ;  also  a  slide  of  the  diatom 
Triceratinm  Joynsonii.  A  vote  of  thanks  was 
tendered  Gapt.  Mortimer  for  these  beantiftil  and 
valuable  presents,  and  the  Oorresponding  Secretary 
requested  to  write  him  to  that  effect.  From 
Mr.  J.  L.  Wall,  a  bottle  of  shellac  cement.  Ex- 
hibited by  both  Messrs.  Mead  and  Wales,  each  a 
Zentmayer*B  New  Model  Binocular,  "Army  Hos- 
pital" Microscope,  which  seemed  to  be  one  of 
the  most  efficient  of  worJdng  stands,  and  in 
some  respects  the  best  in  the  world.  Mr.  Hyatt,  a 
number  of  slides  of  diatoms  that  he  had  taken  from 
various  localities,  viz.:  Port  Morris,  Morrisania, 
Bagnall,  Watkins*  Olen,  Harlem  Kills,  etc.,  N.  Y., 
all  of  which  had  been  nicely  cleaned  by  him  and 
motmted,  among  them  some  rare  specimens  of 
circular  and  other  diatoms.  By  Mr.  Wall,  pollen  of 
Oenothera-biennis.  These  and  the  Mortimer  slides, 
which  were  handed  in  by  Mr.  F.  Habirshaw,  made 
a  very  interesting  exhibition  of  objects,  after  which, 
upon  motion,  the  meeting  adjourned. 

Gha8.  8.  Shultz,  Bee.  Secretary. 


EXCHANGES. 

Subscribers  who  have  a  surplus  of  interesting  mi- 
croscopic material,  or  objects  in  any  department  of 
natural  science,  which  they  wish  to  exchange,  may 
announce  it,  without  charge,  in  this  column.   The 


following  rules  must  be  observed:  1.  The  privilece 
of  announcing  an  exchuige  is  confined  to  loN 
acrihers.  2.  Exchajcob  only  will  be  admitted. 
Sales  aod  purchases  for  cash  must  be  relegated 
to  the  advertising  department.  S.  Each  excbinge 
will  be  limited  to  three  lines,  and  must  be  legibly 
written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).    Be  oarefm  about  the  addit 


Nicely  mounted  slides,  opaque,  of  the  ooal-t&r 
products,  chemically  prepar«d,  orystaliine  in  fomi, 
showing  their  beautiful  colors,  in  exchange  for 
other  well-mounted  material ;  chemical  name  aud 
formuitt  attached;  aVut  a  dozen  varieties  on  band. 
F.  L.  Bardeen,  M.  D.,  80|  Meigs  St.,  Bochester,  N.  T. 

Wanted,  Galifomia  or  West  Coast  Al^a,  for  At- 
lantic or  West  Coast  mounting.  Ber.  J.  J).  Kmg. 
Bdgartown,  Mass. 

Devonian,  upper  and  lower  Silurian,  csrhooiferous 
and  cretaceous  (lexafi)  fossils,  given  for  otixen; 
lists  exchanged  ;  tertiary  and  cretaceous  spedet 
especially  desired.  Also  land  and  fresb-water  sbellg, 
especially  of  the  family  UnionitUe,  and  minenlafor 
fossils,  other  shells,  or  miueraia.  Beriiu  H.  Wright, 
Penn  Tan,  N.  T.    Befercnoe,  Ed.  this  juuinaL 

Wanted,  parts  of  brain  or  cord,  man,  supposed  t^ 
be  diseased;  will  give  mounted  slides  of  ux>▼^  or 
oboice  of  numerons  histological  preparataons.  Bicb- 
ard  H.  Lemmon,  M.  D.,  Castle  Craig,  CampbeliCo., 
Virginia. 

Slides  mounted  fh>m  injected  sheep's  kidney, 
human  kidney  with  Bright^s  disease,  rat's  kidner. 
rat's  liver  and  others,  exchanged  for  any  good  aod 
interesting  slides.  C.  Blasdale,  M.  D.,  Jericho. 
Queens  Co.,  New  York. 

Exquisite  wild  seeds,  neatly  mounted,  in  sets,  br 
genera  and  species.  AJso  pollens  in  balsam,  ar* 
ranged  in  same  way.  Bev.  J.  T.  Brownell,  Lyons, 
N.  Y. 

Wanted,  a  three*inch  objective,  first-class,  in  ex- 
change for  a  Zentmayer  Erector,  unused  and  per- 
fect, and  cash.  Bev.  C.  Van  Noiden,  St.  Aibui, 
Vt. 

To  mounters:  Large  quantities  of  pure  forUDin- 
ifera.etc.,  for  first  class  prepared  American  mi- 
t4»rial ;  send  samples  to  J.  Green,  The  Gross,  Mareb, 
England. 

Slides  of  pine  pollen,  so-called  sulphur  shower, 
which  fell  in  eastern  Pennsylvania,  March  17. 
Diatoms,  vegetable  stalnings,  etc,  in  exchange. 
0.  Henry  Eain,  62i  Cooper  street,  Oamden,  N.  J. 

Stained  vegetable  tissue,  andpolarisoope  objects, 
to  exchange  for  any  other  mounted  objects.  A  P. 
Brown,  P.  O.  Box  15,  Camden,  N.  J. 

Diatoms,  Isthmia  enervis,  Oampylodiscni  dy- 
peus,  both  pure;  best  Jutland  cement-stein,  etc. 
Wanted,  good  recent  Pacific  eoast  material.  Cor- 
respondence invited.  W.  ML  Paterson,  Ixtftm, 
Eogiani. 

Ferns,  mounted  or  unmounted,  for  Northern 
species  of  same.  Lists  of  those  on  hand  and  those 
wanted  sent  on  application.  Maj.  B.  H.  WQdberger, 
Kentucky  Military  Institute,  Farmdale,  Ky. 

Wanted,  well  mounted  slides.  In  exchange  for  a 
German  student  lamp.  Address  H.  Watson,  31 
Abom  St.,  Pi  evidence,  B.  L 

A  fine  Listen's  amputating  knife,  cutting  blade  9i 
Inches,  made  by  Hernstein,  m  perfect  order,  to  ex- 
change for  a  good  Valentin  knife.  W.  W.  MonsoD, 
Otisco,  N.  Y. 

Will  exchange  for  well-mounted  objects,  hnmao 
teeth  sections  fh>m  any  part  of  tooth  desired. 
H.  A.  Moyer,  Eendallville,  Lid. 
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Mparatety  or  in  St&ndaid  OoUeotiona  for  lAthologiBtB. 

*»" Catalogue  Iflow  Ready."®* 

Polapiscope   Collection 

FOB  HI0BOSCOPI8TS. 
Tbirtjr  THn  Seotione  on  ikvrt  »lidea  in  neat  racked  hoi.    Prioe  $16. 

TooU,  Lathes,  Books,  Specially  Fitted  Miprosoopes,  etc. 
ALE^S  A.  JTTLIEN. 

Bohool  of  Minea,  Oolnmbift  College,  FiftieUt  Street,  eomer  Foorth  ATanne, 

HEW  TOBK  onr. 

A«Mit   !■    St.    F»»l,    BUa 
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JIngnlftT  Aparton  Ooea  Uora 1( 
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TnwaetloDa  of  floolatUa » 
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AxmcAi  mfoBnea  bouvthio  booxi, 

with  lBd«i  to  AvtbDra,  ftr  aila  br 

D.  TAR  HOSIUKD.  Pablli^w  wri  iMparlw, 

M  Hnuus  and  n  Wabsxb  Biam,  nnr  Tokc 

■V  Italled  to  aur  aJJrwa  on  KMlpt  of  10  oanla.  '^^ 

LONDON  BCK>K  STORE. 

BarOi  Valuable  aad  Corlona  KncUab  aad  Foralfa  Booka. 
JOmr  KTAHS.  iBaportar, 

tl  Park  Kov,  Itaw  Tort. 
OaMloffii*  JTo,  IS  Hoto  ivoify. 

EDWARD   B.   CONWAY, 

[Snceoaiai  to  Jaa.  H.  Boonu.] 

MO.   5S  OABHIIIB   nBXET,  KXV   TOSS.     * 
pat  Antmala  SloDM.  Nataial  OniloiltlH  alwira  on  band 

JOBM    AKHPKK'r. 

HO.  1«  PBOBPECrr  BTBKTT,  BBOOKLTN.  K.  T., 
Xarpa  oonatantlr  on  luiid  tor  alia,  Sbeat  Cork  ftw  Inaael 
boua-BM,  11 1  »i  I  X-tl.»  POT  domi  AmU.  Xd. 
tomoldclealptaa.  gtKlMoraM  Mbar  0«rt»ii  nakaia, 
)l.Wporl,0(»  AI*o.daalarlB  MallTa  andXioUeni^ 
flkbu.  Blrda*  Effga,  Iniaeta.  oto.,  sto. 

H.  B  — TbfaboTaprlaaa  do  ikM  iDSlnda  Uw  ooat  of 
traavOiWIOB. 

I  fill  UUnuCo      aua  na  squabs,  m 

•qua]  proportlotia.  f«Dt  part  fraa  oD  receipt  of  two  dak 
laf  a.    Oh  doaan  and  a  half  of  Dnmonatad  objoota 
one  dallar,  poet  tree.    Addreaa  CHA8.  Prnr, 

Ul  Hl|b  M«at,r  ■     -     ■     ■       -       -       -     - 


MICROSCOPY. 1 

PURE  AND  WHOLESOME  WATER 

Can  onljp  ba  obialnad  b;  dbIbi  Ibo    . 

aiLICATED  OABBON 
WATER  FILTERS. 


H.  B.  UENBINO, 
«1  VatoT  Stnet,  Haw  Sotk. 
AUtboHUnial  Hloeral  Watera  on 
band. 
Smdlab  BaAtj  If atohaa. 
TeiBB  Kitract  of  Xaat,  ato. 


SS  Wort  Uib  Btroot,  noar  ttl 

Ulh  taai  b<«liia  Bopt  Wb. 
NOSIIAL  SOBOOL  lOB  MOTHERB  AMD  TXA0HXB8 
roopana  Oat.  M.  Faan  Liorraa  vrarr  WedoeedaT,  a  to 
tr.it.,  at  ■DDiunoHAi.  PiiLom  aod  0>nuL  okrat 
tor  Amarlaaa  Klndaifartan  Hatoilal  ni  Broadway. 


JOaiT    BTK1TK, 

MrMWHlul  «Bi  TVn-Mtrlal  T«Imc>>«  Hakar, 

IM  E»rt  Tblrtaenth  Stnat,  Sew  Turk. 
Tolooeopaa  of  allatieimadotaOTdeiialao.  Teleacopea 
cotTocMI  and  earafoUj  npalrcd  at  abort  notloa.    All 
work  wamntad  aorract.    AMliBoiiIala  bom  Lawla  M. 
Bntharfnrd,  Beq.,  ebow  the  Talne  of  nrob)«c^tlaaaaa. 


MICROSCOPES 

I  wonLd  napocthiUy  oell  altnUon  <o  mr 

0ao  ikxxozi.oisoox>3i. 

The  Btaod  la  well  made,  and  haa  a  Snt^cliBa  line 
a4]D*lmeDt,ainDHbl<eivsBta(e,  Iwo  Br*-PtM'a,  A 
and  B,  and  two  flral-elau  HartDaek'i  Dew  nilrm  OMre- 
UTOa,  a  So.  4  (M),  and  a  No.  >  :!.«). 

8«3d  (Ump  torfliniiTaird  eataldsne  to 

U  BOBBAUKB.  CO  Ctaatbam  Street,  Raw  Torb. 


RX:]IIOV.A.X.. 

XZRA 


Oo..  No.  U  nwid  alraet. 
College*,  AoideiDlea,  Bchoola  and  Amatean  iDpnllrd 
'    Speclneni.  ABerloa  and  PW- 


wlthFOSSII^  and  H  HELLS.    BcDdIO 
leoptc  SKdea 


D  oomlnlialOD.    Bpedmenl  tor 


Fire  on  the  Hearth. 

vbntilati^n, 
radiation 
'circulation 

POBK  Am  AKtl  AN  BVSII  7EK 

PEBATDBX. 
Band  for  deaeriptlTO  eatalogna.  and 


0(al 


report  of  Omtanntal  Oanmlaakm, 
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THE   AMERICAN 


HOW    TO    USE     THE     MICROSCOPE. 

NSW  SDITION—NOW  BBADT. 

PBACTICJLL  HINTS 

ON  THE  gEIiEOTION  AND  USE  OF  THE 

MICROSCOPE. 

Intended  for  Beginnen. 

By  JOSN  PmS, 

EdMoir  of  "  The  AmviMm  Jowmal  cf  2£Uiro§eopy,** 

The  great  fftTor  with  whidh  tkis  book  bee  been  re- 
oelyed  has  enoonnffed  tbe  pabUahen  to  prepare  an 
entirely  new  let  of  platea  for  it  The  new  edltton. 
therefbre,  la  not  a  mere  reprint  of  the  old,  but  haa  been 
enlarged  to  nearly  double  the  aiie,  and  at  the  aame  time 
haa  been  improved  by  the  addition  of  over  ibrty  Ulna- 
trationa,  inolnding  four  fall  page  engnTings,  hand- 
aomely  printed  on  ikne  toned  paper,  a  otwlthetanding 
theee  addltiona  and  improrementa.  the  ptioe  rematna 
the  aame— 75  eeitte  by  mail,  potUtff9  paid, 

$^  Will  be  aent  to  any  addreae  in  arealBritUn  or 
Inland  for  81.  ad.  in  Britiah  poela|e  atampa. 

THE  INDUSTRIAL  PUBLICATION  CO., 

1T6  Broedwaj.  Hew  Torfc. 


TBE  PHILADELPHIA 

Druggist  and  Chemist 

A  Monlfdy  J<mmal,  dwoted  to  Materia  MedUio, 

Pharmacy,   Chmistry,    TherapauHcSt  and 

ihs  CoUaierai  Sdences. 

It  ia,  alee,  a  thorough  TRADE  BEGIBTSB,  and  a 
reliable  AdvertialDg  Xedinm  for  Dngglata  and  Ohem- 
iata  ererywhere.  .      ^  ^^   „^ 

Experienced  writera  hare  been  engaged,  and  the  Uter- 
ary  eontenta  are  of  anch  a  oharacter  aa  to  make  the 
DBV0OI8T  AND  OHEinST  an  inyalnable  Jonmal  for 
ihe  Pharmadat,  Phyalcian  and  Sdentiat 

It  ia  of  practical  Talne,  moreorer,  to  the  general 
reading  pntttl<^-to  all  who  deaire  adeotifle  infoimatlon, 
and  to  apply  enoh  to  the  practical  aflhira  of  life. 
TBRMfls  tl.50  PBA  AHHUBI. 

The  Dbvoout  aitd  OHnaar,  and  the  ICbdicaxi  axd 
SunaiGAL  BxfomxKn  (pnbUahed  weekly,  at  $^00  per 
year),wiUU  supplied  together  for  |6.00  per  year,  in 
ndvance. 
Send  15  oenU  (poatage  atampa)  for  aaatple  copy. 
0.  0.  YAKDEBSIGK,  X.  D.,  Ph.  P., 
Editor  and  Proprietor, 
Ho.  1011  Walnut  Street.  Philadelphia. 

JUST  PUBLJSJBLBD. 

1  Vol,,  lamo.  Cloth,    PriM  75  cents. 

PBAOnOAL  DIBBOTIONS  POB  OOLLEOTINa,  PBB- 

SEBVINa,  TBANSPOBTma,  PBEPASma 

A2n>  KOITNTINa 


PBOF.  A.  HEAD  EDWAKDS,  K.  D. 
PBOF.  CHBIBTOPHEB  JOHHSTON,  K.D. 
PBOF.  HAMILTON  L.  SMITH,  LL.  D. 
Thia  Tolnme  undoubtedly  containa  the  moat  complete 
aeriea  of  diiectiona  for  collecting,  preparing  and  mount- 
ing diatoma  cTcr  publlahed.    It  wUl  be  aent  free  to  any 
address  on  receipt  of  price.  ,— ^^t  ^^ 

INDUSTBlAL  PUBLICATION  CO., 

176  Broadway,  Mew  York. 


MICROSCOPIC  OBJECTS. 

The  foUowiDg  are  to  be  obtained  for  #^^30  pw 
doaen,  or  30  eente  eaeK  (poitege  6  oentt  id- 
ditioDAl).  They  an  flnt-olati  Objects,  and  wu^ 
ranted  to  give  aatisCaetion.  This  lUt  ii  only 
partial,  and  U  oonstantly  iaoreaaing: 

PolyoyettnA,  Barbadoes,  tramp,  or  opaqnew    - 

Foraminifera  from: 
Post  Pliocene  Depoait,  Canada, 
Florida, 

AdTentore  Bank,  H.  VL  ship  Newport, 
Mediterranean  Bea, 
Drobak,  Norway, 
(Hep^,  Canada,  85  fathoms, 
Oaap6,  Canada,  21S    " 
Bkye, 
Zetland. 
Hydra  Channel,  180  fathoma. 

North  Atlantic,  2.3^     " 
Brest  Cable,  2,000  *< 

Bermuda, 
Chalk. 

Diatoihs,  well  cleaned: 
Aalaoodiscos  Kittoni, 
Campylodisoos  olypens  and  NaT.  Boatrata, 
Coscinodiscns,  Oran, 
Kieselgohr,  Boos, 
Klsselgohr,  Fransensbad, 
Island  of  Ftlr,  Jutland, 
Lake  Majear,  Switierland, 
Port  Hope.  Canada, 
Nora  Scotia, 

Monterey,  San  Oregorio  andSanta  Barbara,  Otl., 
Kingston  J>ntario, 
Ylrginia,  Kerada. 

PoWzoa  and  Zoophytes: 
Pliimalana  pinnata, 
Sertolaria  operoixlata» 
Fliistra  foliacea, 
Stato  blasts, 
Other  beanUM  forms  not  yet  named. 

Qorgonia  Spicules,  transparent  or  opaque: 
Fan  gorgonia. 

White,  red  and  brown  gorgonia, 
Plexora  piexurosa. 

Corallines: 
CoraUina  officinale, 
Amphiroa  CaUfornioa. 

SheU  of  Pinna, 
Stinffs  of  Honey  Bee, 
BUxM  of  Domestic  Animals. 
Triple  phosphate,  urinary  de|KMit, 
BmI  urates,  '*  ' 

Hidrs  of  80  different  animals. 

Crystals,  etc.,  for  Polarisoope: 

Dantonin, 

Saiicin  and  others, 

Quill  of  Porcupine, 

Eel  skin,  yery  fine. 

Starches  of  all  common  forms;  Calabar  Baao, 
Tons  les  Mois,  Tucoa,' Yam,  Sago. 

New  White  Cement  for  fluid  mounta,  suitor  to 
all  others  for  general  use;  it  hardens  rapidly,  and 
saves  time  in  mounting;  price  80  cents. 

Shellac  Cement,  prejMffed  by  a  new  formula,  25 
oenta 

Telescopic  Collecting  Canes,  with  hook  and  bot- 

Brass  rings  for  cells,  10  oents  per  dozen. 
R.  IIITCHC€>CK,  1T6  BroadwajT*  NewTork. 


JODHNAI,  OP  mCROSCOFY. 


CBEmCAI-S   JJIJ) 

Ghemical  Apparatus 

SnlUdtetlM  wuto  cf  HlvoMoitoU. 

Dd«m  of  Ttr.  UUnd.  AloahoL  AbK^ta  U. 
ooboL  Oil  of  CHoTM.  Baniola.  AuiUna  Bhu, 
Oraar.BMaad  Violet,  loiBUlBlu.  Uiusatoxr- 
lln  SolntioBi  OumlB*  tai.  Borai  BunUon;  Indifa, 
Oamlu,  (ta.  PrUMlaB  Bine  and  Oumln*  Injaot- 
tnc  nnUi.    TMt-TnbM,   WMoh-OlMwa,   BpMt 


WORKS  ON  THE  MICROSCOPE,  ETC., 

PTTBUBHED  BY 

WILLIAM  WOOD  &  CO., 

37  Great  Jones  Street,  New  York. 


Sent  bjr  Mall,  Postpaid,  on  Receipt  of  Price, 

THK  1II0R0600FS  AND  UlOBOSOOflO  TBOH- 
SOUiQY:  A  Tnt-Book  for  Phjatdani  ud  Stn- 
dnti.  B;  Prof  B.  Kbit.  Tntatuui  -""'—"" 
O.B.Oumr  "  "     "     '- 


kbont   VM  pofH,   »ivh 

on   wood,  tDKr»T«<l  In  tha   llDMt  mu- 
Id  extra  pnuLlOj  printed  iliw      Price 


THE    PAEPABATIOH     ASH     HOnKTlNO     OT 

UIOBOSCOPIU  OBJEOTf     "" " 

Seeond  BdltJon.    Od*  hud* 
Extra  maiUli.    FTIoe|Ll». 


aanal'>"KlenieiiUdePliyilqae,"  with  the  aathor'i 
eauctlon.  Bi  E.  ATiiiaDi  fh.  b-,  T.  O.  8.  Id  o-<e 
tbiek  letse  llmo.  Tolnoie  of  KS  wgaa,  protaeelt  Ulae- 
traMd  bj  ChroDiD-HiIuianptile  natei  and  820  flue 
wood  oDtnivlivt.   Pi1eej«.M. 

rrHK   AVATKDB   HIOBOSOOFIBT ;  OB,  VIEWS 
.,„    -rn^    „.™™™™«    "■■)&I,D.A    HaDd- 
D  and  KIOTDeoaple 


!   TaoMu  DjiTiat. 


A  If  ANDAL  OF  HtaTOLUQT.  By  Prat.  B.  Btuoi- 
n,  of  Vienna,  Anitrla;  la  eo-op«Ta>lau  with  Tb. 
UsTxaai,  P.  VonBaoiLIHOKmai,  Ibx  Sobdi-hx, 
W.  'WiLDIIBa,  and  olbeta.  Tranllaled  by  Henry 
Power,  of  LoDdon  ;  Jamee  J.  PalDUn  aud  J.  Unio 
Qraen,of  Baatoo;  Hn<rr  0.  Kno,  Tbomaa  B.  Bat- 
terthwaile,  Edwaid  O.  Befnln,  Ladoa  D  Bnlkley, 
Edward  I.  Keree,  and  Fraodi  B.  Delafleld,  of  Hew 
7ork.  Americu  TianaLaUon  edited  bi  Albert  H. 
Back,  Auiiiani  Ante]  Hnr|eoB  to  tb>  Now  York  Bye 
and  Bar  iDllrmaiy.  A  moat  ■nperb  Oetaro  Tolnma  of 
0*0-  LlOO  pagei,  with  fonr  hnndrrd  aud  IUrtj-OD« 
illnetratioDi  on  wood,  enmYed  la  the  flneat  at;le. 
Price  in  DiDalln,  (10.00;  leather.  flLOO. 

WOBO-OHKICISTRT  OF  POISONB,  Ineladlni  Iheir 

FhTiIologliiaL  PalhologtcaL  and  Legal  HalatloDe; 
adapted  lo  the  oee  of  lEe  llodlcal  Jurlal,  FhTalelaI^ 
and  General  CbembL  Bf  THaoDoai  Q.  WouiUT, 
1LD.  With  aeveatT-elibt  llloatntloiiioB  ■leeL  Is 
ODC  Bto.  TOlDixe,  boand  In  mnilln.    Price  |I0.00. 


£DWN    BR 


7  Warron  Street,  New  Tork, 

SOUCITOR.OF  U,  S.  JIID  FDREIGN  TRADE  MARKS  AND  PATENTS. 

ICAaaBdM<irik(tiBewkH7«ilnllUBkaf  *BlBTMttaB,U*  imt 

tmdmiaiUttU.    H  win  be  w<ll  M  htn  pmmm  Hgs  the  fan "- 

nkMMMboMBMali.  To  iiMlUh  Wl«  to  ra«  iMnMam,  oi 
■Mn  ttA  iTM  Ma4«  U  katsn  n;  «M  «l*o,  BBt  anv  vm  It  I 


THE  AUERICAIT 


BIHOOULAR  MICROSCOPE  STAND  "A"    (ORI-THiBIi  AOnuifnm). 

HEOHANIOAL  OOKOTCNTBIO  BOTATINO  AND  ADJUbTABLE  STAOE,  CENTBB]Sa:AHI> 

BOTATINQ  BCB-BTAOB,  AND  IBIS  DIAPHBAOIL 

nnocnlv,  Kt«  Bja-pleo«i  lod  Ui  pfRphngm 1SB6M 

HoBoanlu,  IhtMl^e-plMwkad  Ui  Bkidirtcm •.! i....'..^ '...>/. .'17tJXI 

W.  E.  BULLOCH,  Oiiticiaii, 

1!«S  GUrk  Stnat,  CklcBCO,  nk 


JOUBNAIi  OF  MKBOSO^PY. 


THE  POPULAR 

REVOLVING  MICROSCOPE  TABLE. 

This  Table  has  been  designed  for  the  speoial  nse  of  mioroeoopiste,  and  from  its 
elegance,  utility  and  moderate  oost,  is  believed  to  supply  a  long  felt  wani 

The  base  is  of  iron,  neatly  ornamented,  and  while  snffidently  heavy  to  afford  stability 
for  the  largest  miorosoopes,  it  is  easOy  moved  about  the  room. 

The  top  is  of  wood,  of  different  styles,  as  desoribed  in  price-list  below,  and  is  so  made 
that  warping  is  impossible.  The  available  diameter  of  the  top  is  20  inches,  unless  a 
larger  one  is  desired. 

The  bearings  are  carefully  fitted,  consequently  the  table  is  always  firm,  and  when 
desired  may  be  clamped  in  any  position. 


The  cut  is  a  faithfnl  representation  of  the  table  known  as  No»  1,  with  a  microscope 
standing  18  inches  high,  and  study  lamp,  and  is  calculated  to  show  the  abundance 
of  space  allowed  for  working. 

The  value  of  such  a  table  is  at  once  apparent  to  those  who  have  occasion  to  exhibit  the 
microscope  to  friends,  as  it  does  away  with  the  constant  changing  of  seats,  which  is 
always  annoying.    It  is  used  by  the  undersigned  as  a  working  table. 


No.  L    Black  walnut  top  (as  in  out),  20  inches  available  diameter,  27  inches 

high, $12,60 

No.  2.  Black  walnut  top,  with  raised  edge,  to  prevent  articles  from  rolling  off,  14.00 
No.  8.  Mahogany  top,  like  No.  1,  finely  finished;  an  elegant  piece  of  furniture,  17.00 
No.  4u  Mahogany  top,  with  raised  edge,  and  elegant  molding,  finely  finished,  19.00 
No.  5.    Kosewood  veneered  top,        .--.... 

Larger  sizes  made  to  order.    Packing  and  shipping  extrou 
Address 

ROMYN  HITCHCOCK,  8  Beekman  Place,  New  York,  or 
INDUSTRIAL  PUBUCATION  CO.,  176  Broadway,  New  York. 
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THE  AMERIGAN 


NOW   RKADYi      "HOW  TO   U«K   THK   MIOROaCOPK.'* 

SBCOND  EDITIOir.    OrtaSy  anbtrvtd,«4lhS(i  ahukaOimt  hi  tU  IMimd^fia  m^ 
printed  on  heavy  UiU  p(^^,    1  VoL,  limo.    Ntattff  Bound  in  eUilK,  OiUTUk,    PHee  76  oentc 

PRACTICAL  HINTS  ON  THE 

SELECTION  AND  USE  OF  THE  MICROSCOPE 

Intended  for  Beginner: 

Bt  JOHN  PHIN,  Editob  ov  "  Thb  Amdbbioav  Joubziazi  of  MxaBoeooFZ.'* 


84 
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iMTBODUCnON. •-IX 

Thx  MioBoeooPB.  What  It  Is;  Wbafc  It  Doea: 
Diiferent  Kinds  of  ICioroMopet ;  EMentiftl 
PftrtB  of  the  MioroMopo ;  Names  of  the  Dif- 
ferent Parts,     18 

SmpLBMiOBoaooFV.  Hand  Kagniflers ;  Watoh- 
Makers'  Eye-Giasses:  EngraTers'  Olasses; 
Ooddington  Lens;  Stanhope  Lens;  Stands 
for  Simple  Ificrosoopes ;  Baspail's  Miorosoope ; 
Ezoelsior  Microscope ;  Twentj-flye  Gent  Ifi- 
orosoopes;  Penny  Uiorosoopes ;  Oraig  Mioro- 
soope; Fnsed  Qlobole  Miorosoopes—Noveltj, 
Globe,  eto., 28 

OoKFonirD  MiOBoeoonn.  French  Vertloal  Mioro- 
Boopes;  the  Continental  Form;  the  Jaokson 
Moael;  the  Boss  Model;  Browning's  New 
Model;  the Inyerted Microscope ;  theBinoca- 
lar  Miorosoope ;  the  Binocular  Eye-Piece,     - 

OBJBOTiyKB.  Spherical  Aberration;  Ohromatio 
Aberration;  Oorreoted  Objeotiyes;  Defining 
Power ;  Achromatism ;  Aberration  of  Form ; 
Flatness  of  Field ;  Angular  Aperture ;  Pene- 
trating Power ;  Working  Distance ;  Immersion 
Lenses;  Lens  Systems;  French  Triplets; 
Focal  Length  of  the  Nambers  nsed  to  Desig- 
nate Objectlyes  by  Nachet,  Hartnack  and 
Onndlach, 

Tbstiro  OnnonyBEi.  General  Boles ;  Accepted 
Standards— Diatoms,  Baled  Lines.  Artindal 
Star.  Podora :  Methods  of  Testing  the  Various 
QoaUties;  NoberVs  Lines;  MOUer'k  Probe 
Platte,      

SBLEcrnoif  OF  a  Miobosoqpb  fob  PBAOnOAXi 
PtTBPoess.  Must  be  Adapted  to  Bequirements 
and  Skill  of  User :  Microscopes  for  Botany ; 
For  Physicians;  For  Students;  Magnifying 
Power  Required;  The  Stand :  The  Stage ; 
Mechanical  Stage ;  Bevolying  Stage ;  Stages 
for  Special  Purposes:  Sub-Stage:  Mirror; 
Body ;  Draw-Tube ;  Adjustment  for  rooutsing ; 
The  Diaphragm ;  Objectlyes ;  High  vsrsvs  Low 
Angles ;  Eye-Pieoes,        ..... 

AooBssoBT  Afpabatub.  Stage  Forceps :  Forceps 
Carrier:  Object  Holder;  Plain  Slides ;Con- 
caye  Slides:  Watch-Glasses ;  Watch-Glass 
Holder ;  Anunalcule  Cage ;  Zoophyte  Trough  ; 
Compressorium ;  Graylty  Oompressorium ; 
Growing  Slides ;  Frog  Plate ;  Table ;  Double 
Nose-Piece,      -       -       -       --       -       -98 

iLLUKiNATioxr— SouBCEB  OF  LiOHT.  Suu-Light ; 
Artificial  Light— Candles,  Gas,  Lamps,  Mag- 
nesium, Oxyhydrogen  Light;  Parallel,  Con- 
yergent  and  Dlyergent  Bays,         -  -107 

iLLuimiATioH  OF  Opaqub  Objbotb.  Dlflhsed 
light  J  Bulls-^e  Condenser :  Side  Beflector ; 
The  Lleberknhn ;  Smith's  Illuminator ;  The 
Parabolic  Befiector,        -       -      -      -      -  lU 


68 


69 


iLLUxzxf AnoH  OF  TBAXSPABBirr  Objboxb.  INre«> 
and  Beflected  Light ;  Axial  or  Central  Light ; 
Oblique  light :  The  Achromatio  CmideDser; 
The  Webster  Condenser— How  to  Use:  The 
Spot  Lens ;  The  Parabolic  Ittnminator ;  raar^ 
laedLlght, IIA 

How  TO  UsB  TKB  MiOBoaooFB.  General  Hints ; 
Simple  Hand  Magnifiers ;  Compound  Micro- 
scopes; Practical  Notes  on  Dlumination; 
Monochromatic  light;  Care  of  the  Micro- 
scope,      --------  lis 

CouACTiNO  Objbotb.  Where  to  Find  Objects ; 
What  to  Look  for ;  How  to  Capture  Them ; 
Nets;  Bottle-Holders;  Spoons:  OoUectinr 
Walking  Cane ;  Water  Stramer :  Wright^s  OoP 
leeting  Bottle;  Aquaria  for  Microscopic  Ob- 
jects; Dipping  Tubes, 129 

Thb  F^bfabation  abd  Exaxikaiiov  of  Ob- 
JBOEB.  Cutting  Thin  Sections  of  Soft  Sub- 
stances; Sections  of  Wood  and  Bone:Im- 
proyed  Section  Cutter;  Sections  of  Bock; 
Kniyes ; Sdssors ;  Needles;  Dissecting  Pans 
and  Dishes ;  Dissecthig  Microscopes :  Separa- 
tion of  Deposits  firom  liquids ;  ^eparmg  whole 
Insects ;  Feet,  Eyes,  Tongues,  Wmgs,  etc,  of 
Insects :  Use  of  Chemical  Tests ;  Liquids  for 
Moistening  Objects;  Befractlye  Power  of 
Liquids;  lod-Serum;  Artificial  lod-Semm; 
Coyersfor  Keeping  out  Dust ;  Errors  In  Micro- 
scopic Obseryations,         .....  189 

PuBBBByATiyB  PBooBSSBB.  Qeneial  PrindpleB; 
Preseryatiye  Media— Canada  Balsam,  Solutkni 
of  Balsam,  Colophony,  Damar  Medium,  Glycer- 
ine, Glycerine  Jelly,  HantBsch's  Fluid,  Glycer- 
ine and  Gum,  I>eane*s  Geiatlne,  Alcohol- 
Thwaite's  Fluid.  Beale's  liquid,  Goadl^'to 
Fluids.  Pacini's  Fluid,  Castor  Oil ;  General 
Bules  ror  Applying  Preseryatiye  Fluids,        -  Ifii 

Afpabatub  fob  Moubtino  OBJBcn.  Shdes; 
Coyers ;  Cells ;  Tum-Tables— Plain,  Matthews, 
Kinne's.  Gox*8 ;  Cards  for  Making  Cells  ;  Hot- 
Piate;  Lsmps;  Betort  Stand;  Centering 
Cards :  Mounting  Needles ;  Coyer  Forceps : 
Slide  Holder ;  Water  Bath ;  Sfanple  Form  of 
Spring  Clip, 160 

Cekxbtb  and  Yabmishbs.  General  Bules  for 
Using;  Gold  Sise,  Black  Japan,  Brunswick 
Black,  Shellac,  Bell's  Cement^  Sealing  Wax 
Yamish,  Colored  Shellac,  Damar  Cement, 
Marine  Glue,  Liquid  Glue,  Dextrine,      -        ITl 

MoTTNTiBO  Objbotb.  MountlnffTrsnspszvni  Ob- 
jects Dry ;  Mounting  In  Balsam ;  jHountlng 
in  Liquids;  Mounting  of  Whole  Insects;  How 
to  Get  Bid  of  Air-Bubbles :  Mounting  Opaque 
Objects -.Wooden  Cells;  Pierce's  Cell;  Prot 
Smith's  Flan ;  Deep  Cement  Cell,  -       -       -  174 

FnnsHiBO  thb  Sudbb.  Coyering  with  Pip«r; 
Varnishing  for  Preseryation ;  Labeling ;  Tlie 
Msltwood  Finder, 179 
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Plain  Directions    for    Acquiring 

TBB  ABT  OF  8H00TINa  ON  THE  WUIO.  With 
DMfU  Hloto  conoening  all  tlwt  r«lat«B  to  Out  sad 
Bboodag,  and  MrticiiiArly  In  regard  to  tho  Art  of 
LoAdlBg  so  M  to  Kill.  To  which  hM  beoa  added 
MTonl  Talnahlt  and  hittaorto  Morot  Bodpeo,  of 
groot  pnetloal  importanoe  to  the  Bportaman.  B7  an 
OldOaineka^per.  X9mo.,ololh.  Olnatrated.  TSconte. 

Tile  Pistol  as  a  Weapon  of  Defence* 

in  the  Howe  and  on  the  Road;  How  to  Ohooee  It 
and  How  to  Um  it    12mo.,  Cloth.  00  cents. 

What  to  Do  and  How  to   Do  It 

IN  OASE  OF  AOOIDEMT— In  the  Honcehold.  the 
Workshop/the  Factory,  and  the  Mine,  and  on  the 
Ftom,  the  Railroad,  and  ETerjwhere.  Onta,  Bnma, 
Bnaiaea,  Qpraine,  PoIbodb,  Drowning,  etc,  etc  The 
beat  book  on  the  enbject  12mo.,  eloth.       60 


HoifT  to  Use  the  Microscope.  Seoond 

Edition,  greatly  enlarged  and  f  nUy  Ulnatrated.  Vonr 
Ihll  page  engraTlnga.    13mc  CQoth.  76centc 

Lilchtniiif-Rods  and  Hovr  to  Con- 

OTBUOT  THEM.    By  Jobh  Phxh,  Editor  of   TIU 
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The  Chemical  History  of  the  Six 
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TE8IINO  AND  USB  or  OFTIOAL  INSlltUMENTS 
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A.M. 76  centc 
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1000  Objects  for  the  Microscope. 
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made  by  (he  prindpai  American  makers  of  that  tine 
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Practical  Directions  for  Collect- 

INO,  PBBSSBYINO,  TBANSPOBTINa,  PBEPAB- 
INO  AND  MOUNTING  DIATOMa  By  Psov.  A. 
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fleversl  platea.  This  work  contains  experi* 
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Sumcture  of  the  Tpctti  snd  Skeleton,  by  Prot 
Owen;  Varieties  of  the  Human  Baee,  by  La- 
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Science  Conferencea.  Discussions  by  Lockyer, 
Huggins,  T^dall.  Earl  of  Boeae,  Whitworth, 
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A  Msnual  of  Machinery  and  MIU  Work.  By  W. 
J.  M.  Bankine.  3d  edition,  revised  snd  *n- 
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W.  J.  M.  Bankine.  4th  edition.  (PnbUShed  at 
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The  Mechanical  Text>Book,  or  Introduction  to 
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and  Tablea.  By  Olinthus  Gregory.  Full  sheep. 

Dictionary  of  Medical  Science.  By  Bobley  Dun  g- 
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TheoreticBl  Astronomy.  Belailog  to  tho  Motions 
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MANUFACTURING  OPTICIANS 

921  Chestnut  Street,  Philadelphia. 
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The  demand  for  oar  MI0BOS0OPE8  and  other  SCIENTIFIC  INSTBUMEKTS  in  Amerioa 
daring  the  peat  seTen  years,  hae  been  so  aatlBlactory,  and  eo  steadily  increasing,  that  we  hsTe 
opened  a  BRANCH  HOUSE  in  Philadelphia,  in  order  to  meet  more  folly  the  adTsnomg 
demand,  ander  the  management  of  Mr.  W.  H.  WALMSLEY,  who  has  hitherto  oondaoted  our 
agency  as  a  member  of  the  firm  of  Jaub  W.  Qukw  A  Ca 

It  will  be  oar  aim  to  fomiah  Instmments  and  Aooessories,  not  only  of  oar  own  make,  bat 
those  of  all  other  manofaotoreiB,  American  and  Foreign,  at  the  lowest  poesible  rates,  and  our 
stock,  including  Microscopical  Prepanitions,  will  be  foand  foil  and  complete  in  all  departmenta 
A  fally  illustrated  and  prioed  Catalogae  mailed  to  any  addrees  for  ten  oents. 

W.  H.  WALMSLET, 

(Late  of  J.  W.  Queen  ft  Co.,)  Manager. 
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CABINET  ORaANS 
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Demonstrated   Superiority. 

Nkw  Sttlbs  at  rednoed  prices,  from  $54 
upwards.  Cash  Prices:  Fivb  Ootavx, 
Double  Beed,  $100;  Nnvs  Stops,  $114;  in 
Elboant  Ufbioht  0a8e,  New  SttziE,  $126. 
Sold  also  for  installments  or  rented  until 
rent  pays.  A  small  Organ  of  best  quality 
may  be  obtained  by  payment  of  $7.20  per 
quarter,  for  ten  quarters.  Iixustbated 
CataxjOqubs  and  Pbige  Lists  free. 

MASON   Jt   HAMLIN    ORGAN   CO., 

164  T^emont  St.,      26  Union  8q  ,     S6C  Wabash  At«., 
B08T0N.  NEW  TOBK.  CHICAGO. 


HENRY    ERBEN  Jt  OO.. 
East  Twantj-thlvd  St,  near  Second  At..  New  York. 

(|$nFrl|  Opgans* 

BoUdari  of  the  oe  obrated  largaOinna  at  Trinity  Gkuch, 
St.  Patrlek'B  Oatbedral.  St  StophmV  St.  Ann'a,  iiid 
Oimoa  Ghuroh.  N.  T.;  tha  new  Omnd  Organ  at  MaMole 
Tampla,  2Sd  St;  and  many  other  Fine  InatmaMatk 

MICROSCOPIC  OBJECTS. 

MieroMople  Objects  for  Mounting.  Thirtj  prapan* 
tlona,  eomprUdng  Alitn.  Dlatoma,  Daoolorfsed  tad 
Stained  Laaves,  ForaminU«ira.  loaaeta.  Mior»>FiiBgi. 
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from  |A  par  doian    Liat  on  npUeation. 
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E.  BISDBL,  117  Henry  Rtieat  New  Tork. 

Just  Beady.    FbwrUi  EiUion. 

The  Microscope  in  Medicine. 

660  pages,  nearly  600  Flgnres.  By  LIONEL  6. 
BEALE.  M.  B ,  P.  B.  S.  Two  Hondred  l*kges  and 
Thirty  Plates  hsye  been  add<^  to  this  Blltloo,  aad  the 
work  has  b(>en  revised  thiougbont 

This  work  has  been  easerly  expected  for  some  tliae. 
We  have  Just  roceired  a  few  early  copies.   Piica|8.oa 
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176  Broadway,  New  York. 
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Shooting  on  the  Wing; 

A  Book  fMr  Tovaf   SportanMB. 

BX    A«    OT,J>    aAKKKIKFia. 

IqaM,  tall  ci  aaa- 
AmauHl  Shaot- 


A  •lapM,  nlkMa,  praaUoal 
FdI  hiDU  sowanilBa  aU  Itat  n 
1d(,  aad  paitlenlaflir  la  racan  u  ua  an  a 
ao  <u  M  Km-    It  Mao  oooium  >  bini*   n 
nIaaUa  Baopaa  nuttoi  to  •pactui  Hitton. 


ahonld  tMok  tbc  a 
BlKbl  dei' 


ilgbl  deriie  aoaia  n 


a  Ind 


Tbs  dlrMUoni  ua  ao  plain  that  Ih^ 
itatoa."— IW/,  FItU  awl  Ana. 
.m«:SrS:-n.:S«rSrfttS,     -A«ln.W.h.ad«™kforlh.  » 
t  Ihla  Improrad  Amaiicao  adl-    "•".  ai  wall  aa  tor  iha  btffDMr.'^i 
■■y, 
load, 


a  apgMa- 


iwk,  la  fnnUabMl  for  113;  ar  In  Tlali  htidlnit  lOO  do*M      '''>~**~- 

Hcb  tOt  fl8.  Boot  and  Box  aompMa  for  •»  Md  In  "A  nodart  little  book,  bat  one  bum  th(  nndlns  •{ 
laapaetlTalj.  Saad  aUnp  tor  dwortptlTa  prloa  oamnt  which  a  good  daal  of  tb«  right  Und  of  kBDWl«d«a  la  la 
MfhlaaiidoUiaiBaiAaand  CUaa,  iBdadW  Ihoaa  tax   ba  t^aA'—ApfUMfi  JtmrwmL 

TXTXBIKlRY  PnoDoa aad far PKTHI0IA1«> ua.  Ad-.      „  „^       . ,  , b~,i_i ni  i . 

draaa  BUKBICKB  fe  TinL.  I     ilay  b*  ort««d  from  any  Bookartkr.or  wHl  ba»«t 

INDUSTRIAL  PUBLICATION  CO., 

lid  BraadWBf ,  Stw  Toik. 


{BndnaL 

R.  B.— BOXBIGKB  *  TARL  nc*l«ed  TBI  OITLV 
Oantanoial  Prlu  Madal  at  th*  HiUadalphla  Kipotftton, 
tor  Homapathlo  Ooodi.  I 

JVPlMaa  maatlon  In  whiljounal  jon  Hw  ibla. 


CbemiCBl  ExamlnBtloD  of  Urlae. 

-  n«  box  la  o(  blaek  walnnt,  with  a  food  lock,  and 

-  '  -  ■  pan  Kltrlo,  Hjdrocblerlo,  and 
luBiuuiA,  Llqnor  PotatHk,  SotoUon  8nl- 
r,  UtmnauidTnnnaila  Vfr,  in 


aa*.  aiua  BUrHu  Roda.  Bed**, 

for  qnalllatlTa  analTila  of  0itn«  a ^ 

paokifa.    rrlee,  nTeia  Dallars. 
BllilNOB,  OLAPP  k  COMPilNT, 
saibldanLans,  HawToTk.       IM  MUk  81 .  Baatoi 


INVENTORS,    ENOINEER8, 

•ad  aO  thoaa  laUrftlsd  In  manntaetarlaf  and  Maehan 
loal  Beiaaofl,  ahoald  prooara  a  oopf  of 

507  Mechanical  Hovements. 

A  book  tUaatiMfd  with  MT  ancnTlap  of  tha  IfMhai 
loal  UtnammtM.  dCMHbad  In  ■  olaai  aad  tashaloal  aw 
n*T.  TU(  boot  will  b«  foTwudad  to  anj  addnaa  a 
raoalptaf 

mSOSTBIAL  PDBLIOATION  CO., 

176  BroAdwaj,  Hew  Tort. 


THE  COMMON  lENIE  UNDER. 


nili  laaaliapla,  cJiaap  and  daraUa  artMa.will  adapMd 
I  laaat  tba  "Mila  ol  than  who  dtalntoblad  thalr 
nmban  aa  thar  ara  i*MlT*d,  and  ao  pniaol  tlHm  tnan 
«orliiJnT7.  WahkTabadaqiiantltT  mad*  apMlillT 
« tha  Jooaiui.  OT  KiraoaoovT,  aad  will  aaad  oar,  peat 
rid,  to  aaj  addran  on  raealpt  of  H  oaata. 
AMBBIOAK  JODBNAL  OF  HIOBOaOOPI, 

r.  0.  B«t  WTI,  Saw  Xoik 
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SCROLL  SAWS. 

1^07  Woodf,  Designs,  8sw 
Blsdss,  sad  all  sppartflBsnoss 
fbr  soroU  sswiag.  Lsrgs  ss- 
sortmcnt;  lov  pzlsat;  best 
goods.  Bend  stamp  for  mew 
n-pege  iUnstrsted  esislogne. 
Os&logne  of  flower-pot  Bnok- 
ete.  Aquarium,  ete.,  sent  on 
reoeipt  of  19  eents. 

G.  WKBtTKS  PXCK, 
MannfMtiirerB*    Agent,  110 
Chambers  Street,  Hew  York. 


That  Head  of  Mine. 

U  yon  would  know  what  it  oontains,  reftd  the 
MPlurenolAKlMtl  JomrmmlJ^  Ttrmn,  $2  a  year 
(rednoed  flrom  18),  with  abeantifhl  Flirenologtcal 
Bwst  of  Plaster  of  Paris,  nearly  life-size,  as  Pre- 
minm  to  each  subscriber. 

THE  PHRENOLO&IGAL 

Has  been  pabliibed  for  forly  years*  ie  widely  acd  favor- 
ably known,  oocapyiDg  a  place  pecoUarly  its  own,  de- 
voted to  the  etady  of  HUMAN  NATURB  in  all  its 
pbasee.  Inoludlng  Phrenology,  Pbyeioctnomv,  Btbnology, 
Ph>eloIogy,  etc,  U^ethcr  wltn  the  **8oiHon  or 
HsALTB,"  and  no  ezpeoae  will  be  epared  to  make  it  the 
beet  publication  for  general  clrcalatlon,  tending  alwaye 
to  make  men  better  phyeieally,  mentally  and  morally. 
The  JouajTAi.  for  1878  will  contain  a  serlee  of  earetally- 
prepared  papers  on  Psai  tioal  Psmvoloot,  called 


**BBA1N  AND  MUfD." 

These  will  be  ampiv  1  llastrated,  and,  with  the  Psbmivm 
Bob*,  wiUforoish  tne  reader  with  a  dear  exposition  of 
the  Science  In  Its  varioni  departments.  Alio,  a  epecial 
series  of  papers  on 

*^  The  Training  of  ChUdr&n^^^ 

Besides  the  Porttalt  acd  Bioicrapbieal  Sketch  Depart- 

and  each  No.  will 
ome  and  Sanitary  Mat- 


ment^  which  will  be  fully  supplied, 
contain  nsefnl  suggestions  on  Home 


ters. 


A  PREMIUM  HEAD. 


To  each  rabecrlber  we  will  send  a  Model  Phrenologl« 
cal  Head,  or  Buat,  showing  the  exact  location  ol  each  of 
the  Phrenological  Organs— a  very  ornamental  figure 
made  In  Plaster  of  Paris.  26  eenu  extra  for  bo;  I  jg  and 
packing  each  Bast  must  be  sent.  Large  else  will  be  eent 
by  express,  or  No.  2.  smaller,  by  mall,  post-paid. 

PRICE    REDUOED. 

The  price  of  Thx  Joubxal  is  reduced  Arom  $8  to  |2  a 
year.    Single  Nos.  20  cents. 

AGENTS  WANTED.  Send  10  cents  for  Speelmen 
No.  and  Terms.    Address 

S.  R.  WELLS  &  CO.,  Publishers, 

7S7  Brettdway,  Mew  Terk. 


Stimpson's  U.  S.  Treasury  Gold  Pens. 


The  only  Gold  Pens  ever  numbered  seoordlag  to  their 
gnality.  No.  1,  Extra  Fine ;  Mo.  2,  Vine;  No.  8,  Medium; 
lio.  4,  Coarse.  $8  saeh.  Sent  by  mail  or  express  on 
receipt  of  price. 

GEO.  BTIMPSON,  Jb.,  206  Broadway,  New  Tork« 


TECm 

Gardener's  Monthly 

AND  H0RTICULTURI8T. 

Edited  by  TE0KA8  MEEHAN. 

VOB  THE    AMATBVB     OULTIVATOB,     BOTANIST, 

Xratoralist  snd  Lover  of  the  Gonntry* 
FOB   THE    FLOBIST,   FOMOLOQIST,   ABBOBIOUL- 

tnrtst.  Nurseryman,  Seedsman  and  Dealer. 
FOB  THE  LANDSCAPE  GABDENEB,  GENTLEMAN'S 

Gardener,  Market  Gardener,  OoUeotorand  Exhibitor 

of  Flowers  and  Fruits. 
FOB  ANT  ONE— MAN.  WOMAN  OB  CHILD,  WHO 

loves  to  grow  s  t&ree  or  watch  a  Pet  Plantln  a  'Wis- 

dow. 

■■te«r|pU*B  •fl.lO  per  yemr. 

One  OLD  and  one  NEW  SUBSOBIBBB,  $8.20  for  the 
two. 

Two  HEW  8UBS0BIBBBS  for  $8  20 

The  only  Hortloultural  Msgasine  in  the  United  Statee 
east  of  the  Booky  Mountains.  82  Boyal  8vo.  pagea 
Beading  Matter  eaoh  number.  Advertisements  on  extra 
psges.  Send  18  cents  in  postsge  stamps  for  aample 
number. 

The  foUowiufr  Agenoiss  wlU  receive  and  fbrward  your 
order  en  reoeipt  of  subscription  price,  vis. :  Central 
News  Co.,  Philadelphia;  American  News  Co.,  Mew  Tork 
City;  any  responsible  Subscription  Agent;  your  Post- 
msster;  sny  respensible  Nurseryman,  Seedsman,  Flor- 
ist, or  Fruit  Grower;  any  t  esponsible  Publisher. 

Or  sddress  the  Publisher, 


814  Chestnut  Street,  Philadelphia. 

PROSPECTUS  OF  THE 

Boston  Journal  of  Chemistry 

for  1878. 

The  Journal  of  Chemistry  Is  a  flrst-class,  reliable 
sdentlflc  and  popular  science  Journal,  and  is  sent  post- 
paid for  one  dollar  per  year. 

It  has  been  established  neaiiy  i  welve  years;  and  all  of 
its  srUdes,  with  rare  exceptions,  are  written  expressly 
for  It,  and  are  selected  with  great  care  horn  the  best 
sources  in  this  country  and  Europe. 
It  isillustrated,  and  printed  In  the  very  best  style,  on  the 
finest  paper,  in  a  convenient  form  for  binding,  and  with 
a  reliaDle  index  at  the  end  of  each  volume  for  reference. 

It  is  the  only  scientific  or  popular  science  Journal  In 
the  country  that  clubs  with  all  other  flrst>claBs  Amer- 
ican and  foreign  periodicals,  so  that  its  addluonal  cost 
when  ordereainihls  way  is  only  from  ten  to  about 
thirty  cents  per  year. 

With  the  LABGB8T  CIBCULATION  of  any 
Ohemioal  and  popular  science  periodical  in  the  worlo, 
it  has  long  received  the  Indorsement  aad  support  of  the 
LEADING  PHTBIOIA198,  DRUGGISTS,  CHEM- 
ISTS, ARTISTS,  MECHANICS,  FARMERS.  MAN- 
UFACrrrREBS,  and  scientific  men  in  THE 
OOONTRY. 

Sent  three  months  on  trial  for  twenty-five  eeots. 

Persons  subscribing  now  will  receive  the  paper  for  the 
balanoe  of  the  year  1877  free. 

From  fifty  eents  to  five  dollars  or  more  may  be  rsved 
by  ordering  all  vour  periodicals  and  magaxlnes  in  con- 
neolion  with  the  Journal.  Send  list  of  the  papers 
wanted,  and  receive  commutation  rates  by  return  mall. 

N  o  w  Is  the  best  time  to  get  up  clube. 

Agents  and  canvassers  wanted  at  every  place,  with 
whom  liberal  arrangements  will  be  made. 

Specimen  copies,  olubblng  and  premium  lists,  snd 
terms  to  sgents,  sent  ftee  to  any  address. 

Address  all  eommanieatlons,  etc.,  to  the 

JOURNAL  OF  OHEMISTBY  CO., 
IM  Milk  Street,  Boston,  M 


la  THE  AMTtltlCAK 

MISFIT     CARPETS. 

EdbUiIi  Bruuelt,  Tkree>Plr  and  Infraln.    Alio  Stair  Carpets,  Tetvet 
RikKS,  Cmmb  Clottu,  Oil  Clottat,  etc.,  rerr  cheap  at  the  Old  Place. 

iia  F-uLTOiv  ST.,  r»rE"%v  y^oii.:k:. 

CarpeU  OartfiOlu  paeUed  and  M«tU  bt  any  pari  d/  Me  ITMIed  BUMlea 
pra»  t^  eharga, 
m^MMO  FOR  PBIOK  LWT.-W J.    .A-    ^KMmJU  A  TaTj. 

GOTHIC   FURNACE, 

FOB  WABHmO  D^TELLINQS,  OHUBOHES,  STOBES,  BOHOOLe,  BANES. 
OomUDM  muiT  improTsinBiilt  In  HsbUbc,  txtA  aUnda  mmaxwmlmt  In  lliiB«l»g  C^pa 
pUeltn  B*M  of  MukgaHsBt  u)d  Piullr  of  Ur.    riisT  m  Knnged  far  nritw  hi 
OMlandwood.    AOftUlogtM,  eotitaiiilDg Bi«a  ud  FrtoM,  witb idnaooBt,  willba  Mot&jn 

ALEX.  VL  LESLE7,  Manufacturer, 

SXe  West  28d  St.,  New  York  City. 

BXFEBZNan:  WlDMbatolMlMklBHikBoBktara.  la;  tlntNatliia]  BmK,  Ia Porte,  Ind.  i  Bwnr  Onaitr 

llatloulBuik,S*TBrishtoo,pB.iB»BkluHaaMdtB.K.*B.Haap«,l(«rBilslitim.Pi.;  1  '  *"- --■•— 

«f  "Onltlntor  uidOoiuitiTOuill*Bui>,''lfalmibaliin  H.  T.;lIll«aakeBlMr  "-    ""' — *-- 
WoAi.WUHaqu>,PK.;  BL  Bst.  BlahopITMb.oI  HiilM;  Rt.  B«T.  Bbbov  01 
HonKot  OngDDi  Judia  B«»onli.  NawTmkairi  ud  1,000  olb*n. 

HOT  JOURNALS  KNTIEBLY  PRBVENTKD 

BRIDGES'   PATENT  LUBRICANT. 

Far  Bailroad  Oar  Joiini&la  and  other  BeuingB.  A 
Labriotttor  uid  Ooonteractor  of  Friction.  II  hM  beta  in 
lue,  daring  the  p«at  yeus,  on  n  nomber  of  BailroMls  and 
Steanms,  uid  ia  highlj  approYod  oL  Parties  wiahing  to 
nuike  a  praotioal  teat  of  the  Xiabdoaot  vill  be  faznished 
with  Bamples  on  appIicatioiL 

ALBERT  BRIDGES,  Patentee, 

HaBifMtVM-  aai  Pcalar  la  BsBway  le^plii  aai  Becikvr, 

46  Cortlandt  Street,  New  York, 

f^-SENB   FOR    CaCULAn.-^, 


J.  A.  FAY  h.  CO^  ClnclBBatl,  O. 


R.  HOE  &  CO., 

lUMCFAOTD&EBa  or  PBurriKe  prusis  ass 
pBnniMO  KAaBtsERi  or  xtxbt  DiaoRipnoic 

ALBO.  OAffT  BTraCL  BAVS.    OrnOR,  MASUPAOTDBI 
Am  WARZBOOMS: 

5  04  Orand  Street,  New  York. 

It  m4  M  MM  Street,  lev  fart, 

U  bearbwa  Itreel,  CUu«e,  ■.,  sad 

Tadar  Street,  UadMi  Baftaai. 


JOURNAL  OF  inCBOSCOPT. 


18 


INCOMBUSTIBLE 

MINEBAL    WOOL. 

TBS  OHXAran  AKD  BBBT 

INSUUTOR  OF  HEAT  OR  COLD. 

8«nd  for  Olrenlir  to 

ALEXANDER  D.  ELBERS, 

P.  O.  Box  ii61.  S6K  BBOADWAT,  lilSW  TOBX. 

THE  ALMOND  CHUOK 

Ii  the  BBST,  most  Slogant  And 
Diinbl*,  thoroughly  w^  made 
and  linplo.  GhaopMl  Ohoek  in 
tlM  market. 

T.  B.  ALMOND,  /.  1L  MOHTOOMEBT, 

M  Foarl  Rt.,  Brooklyn,  N.  T.    106  Folton  Bt.,  N«w  York. 


THOMAS  D.  8TET80N, 

Mkllar  of  Patonta  AHechaidaalXxparite  PatantCaaea, 

V«*  flS  Marraj  Btr99tf  Mew  Tark. 

Baapaatfolly  ofltoa  profeaalooal  aaalataooa  In;  OaToat- 
!ng  flaamhing  on  MovalCj— Detarmining  If  daar  of 
Pravlona  Faienta— flacnring  Patanta  In  ttila  oonntry^ 
Baoarlns  Dasigna,  Trade  Marka  and  Oopyrlahta— Con- 
taatlng  Interf eraneea— Saonring  Proteotion  m  Pioralgn 
Oonntrlaa— Making  OonTeyancaa  Balaaning— Oi<lnlona 
on  Infringemania— Dafenduig  agelnat  Attaaka-  Proceed* 
inc  againat  Infrlngera— AdTii^ng  at  all  atigaa. 

Mr.  8TBT80N  aaka  moreaaad  bnatnaas  on  the  follow- 
ing gronnda:  Adai;»tatlon— Madhanloal  Training— Bzpo- 
rianea^OaBtral  Looatioa— Modem  Faailitlea-Moderale 


Prtoeo— Pmaonal  Atttettan^Oood  Aadatanta— An  Aa- 
aiatant  in  waahtngtaiD— Fcaqneut  vlatti  Iharo— Beat  Wwt^ 
algnAgenta. 


HlKklF  BuMiTBMiiiii  lu  tke  StMtllii;  iiiriiiaL 

ttTltUmULT  UDOHSiS  S7  TBI  GOOBZB^mf Alw 


70.000  COPIES  SOLD  11 

ALLEirs  Useful  Companion 

ABTIFICEB'S  ASSISTANT. 

A  work  0  f  GRKAT  YALDS  «e  Uf  VBNTORS,  MODEL  BIAKKBS, 
MACHINISTS,  MICHJfNICS,  ENGIMKERS,  ARTISANS  ud 
APPRBNTICIS.    SIZE  8MxO  INCHES.    ConUSai  700  PAGES  , 

ml  LLUSTRATiONSMd  DIA6IUM8.  aa^  anSmMi  tbcniMl 
ABLE  COLLECTION  of  HEW  ud  SELIAELB  RECIPES, 
PROCESSES,  TRADE  SECRETS,  TABLES.  Ac.  ovir  poMliJMa, 
TM«  NUMBER  OF  WHICH  EXCEEDS  OOOd.  HMdwiDolj 
bmndln  Cloth,  with  QILT  BACK  aadStDBS.  Thtilook  WBIQR8 
9%  POUNDS.  WE  PAY  21  CENTS  POSTAQBm  EACH  COPT 
SENT  BT  MAIL.    (AaldMoflto  %\m  caa  bo  ImnMl  horn  tboabovo.) 

The  SoiBHTorxo  Amsbioam  aaya  of  thla  work : 

*'  Th,U  U  undoubi^ty  the  ehtapegi  work  cftke 
''  I»|ja4  MWf  publUhBd,  It  ctmtainB  700  pvgem 
*'  o/  oloaelff  arranged  matterm  Tht  amthor  and 
*'oo«NpU«r  hoM  covered  very  eaeienoUfo  ground* 
"  ana  the  recipe  and  ineiruoUonu  are  oarriod 
*^down  to  the  latett  date,** 

In  their  **  Anawara  to  Oorreapondenta,"  the  Lonis- 
ville  OouBRR- Journal  atrongly  recommenda  thia 
wor)^  aa  f  oUowa : 

•*  TMe  U  no  catO^ponny  jp««6Ii«allOM.  Jf  la  a 
**6ool»  thai  every  reader  eiumld  poeeeee,  Jt  ie 
*^bemnHfully  printed  and  bound  f  eontaine  700 
'*  pagee,  largely  Uiuetrated,  By  appfyjlng  to  the 
*'  JBmnire  State  PnbiUhiftq  G»«,  IifrteTorhf  you 
"  wUCget  a  vaiuable  worJt,  and  thanh  ue  fbr 
"'putting  you  on  the  traek  of  it,** 

Amb  II  W  aaUd.  la  plaeot  wboro  wo  haTO  ae  rwalar  oaBTaaMn  ii 
<4o Im cUmin*d»ttU BmSZrM.  SINGLE  COPIBSSENT  BT  MAIL. 
POSTAGE  PAID.  ON  RECEIPT  OP  |t.fl.  AddnM  tho  EMPIRE 
STATE  PUBUSHINQ  CO.,  n  MLTIRAT  ST.,  Now  York, 

See  oondenaed  TaUe  cf  (hntenis  of  thia  tp&rk  in 
Kovember  nwnber  cf  Journal  of  Microscopy, 


KLEEMAN*S  ST.  GERMAIN,  OR 

Genuan   Student    Lamp. 

OBIGINAL  WITH  ALL  IMPBOYEMENTS. 

B€8t,  Safest,  Handaomegi.   Pare,  Brilliant  UnwaYering  Lighi 

Prize  Medal  and  Highest  Diploma  of  Merit  from  the  Oentennial 

Ck>mmission,  Philadelphia,  and  many  other 

Medals  and  Diplomas. 

This  Lamp  renders  better  li^ ht  than  gas  for  reading,  writing 
or  to  work  by,  and  with  lees  fatigue  to  the  eye. 

The  lamp  oan  be  filled  while  burning,  without  trouble  or  danger. 

It  is  the  Best  Lamp  forMioroscopists  or  Surgeons. 

It  oan  be  lighted,  if  with  patent  drip  cup,  without  removing 

shade  or  chimney. 

Together  with  bracket,  sliding  and  chandelier  lamps,  and  all 
single  parts  to  replace  piurts  of  lamps,  constantly  on 

hand  and  for  sale  by 

C.  F.  A.  HINRIGHS,  Proprietor  of  Patent, 

SI  lark  JFiace,  New  York. 

ImjporUr  of  and  deakr  in  Hiney  China  imd  GhssKore,  Tbys,  Parian  Bromu^  Cbokst  do 
PBIOE-USTS  Ain>  CATALOGUE  ON  APPLICATION. 
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Microscope,  etc.,  For  Sale, 

Cheap. 

Stndwt  StMBd.  b7  MUtar  Bros.,  t  Vfi-FlMM, 
gndfttlid  Drmr-tabt,  X>l»phni»  tD«  8«%» 
MMtt  BiBC  for  XMtltlnc  avputtas;  ooM  |8S.. .  $91.00 

Vtoteuoop*;  oosi  $9S • l^M 

Lentioiilftr  Print  tor  oUI«v«ianmliM4toB;«ott 

|U 0-00 

Bnlls-Bje  Oo&d«nMr,  9j^  InehM;  o^tT «-M> 

LtTsBox 9^ 

Tun.T»bl« S-9> 

Double  HoM-plM B-OO 

fltagt  Fnmii|W ••«••• 1*00 

Xl^bd  MOB  •(  tho  oAo*  of  ihifl  Jonmil,  1TB  Broad- 
wi^Tlf ow  fork. 

ii9*AX4.  NlW  BOMOBIBIM  FOB  \%t%9  'ATniO  M 

AOTAVOB  AfTSB  NoTinsB  1,  ISH,  WILL  BBOKIVB 
THB  PAPEB  WBXKLT,  vboii  bbobipt  or  bbxiT" 
TAJiOB  TO  JABVABT  1,  1878,  WITHOUT  OHABQB. 
OoMBiVBO  PAPBBS—FbBrr-Biom  TbabI 

The   Countxy  Gentleman. 


THE    OOUlfTBT    GXNTLBMAN 


Is  pubUiliod 
•trlcUj  in  ad- 


weekly  on  the  following  terms,  when  wsld 
vnnee:  One  Copy,  one  jmr,$9,50i  Foar  Ooplee,  $M0, 
mod  en  addldonai  eopy  for  the  jmr  free  to  the  sender  of 
the  Olab;  Ten  Ooples,  $90,  eod  en  edditlonml  oopy  for 
the  yeer  free  to  the  sender  of  the  Olnb. 

For  the  year  1 979t  these  prices  include  a  copy  of  the 
Abvxjal  Rboistbb  or  Bubal  Apfairs,  to  each  sab- 
eeriber— a  book  of  144  pages,  and  aboot  140  engrsTings— 
a  gift  by  the  Pabllshers,  In  honor  of  the  oompIetiOD.  In 
iui>resent  weekly  fortn,  of  the  OOUNTRT  GBNTLB- 
MAN'S  FIBbT  QUABTXa-OBNTUBY. 

THB  OOUKTEr  OBNTLBIf  AIT  possesses  an  nn- 
eqoaled  Corps  of  Oorreapondents,  rMular  and  oooas- 
ional,  among  the  Best  FKrmen  of  All  Parts  of  the 
Ooantiy,  ana  eoostaBtly  reflects  the  piaeilcal  condition 
and  propess  of  the  huaboBdry  of  every  seoMon  of  the 
United  BUtes  and  dTlllsed  worlo. 

THB  OOUNTRT  OXNTLBMAK  gives  In  ItoHor- 
tlenltiiral  Department  a  contlnnoas  variety  of  Informa- 
tion and  sagsestlons,  equal  or  saperlor  in  the  aggregate 
to  what  Is  ootained  in  the  monthly  nombexe  of  most 
magaslnes  devoted  to  Hortlcnlture. 

THB  OOUNTBTGBBTLBMAN  has  probably  done 
as  mneh  aa  all  other  Joomals  combined,  to  Introduce  and 
disseminate  Improved  Stock  of  every  kind  throngh  the 
eountry;  and  comm*nda,  to  a  greater  degnse  than  any 
contemporary,  the  oonlldenoe  and  rapport  of  breeders 
«nd  porohaaera. 

THB    OOUNTRY  GBKTLBMAN   oonntaina  on- 
nsnelly  Ml  and  tmstworthy  Market  Beports,  and  de- 
votee special  attentioB  to  them  and  to  the  Prospects  of 
the  Crops,  as  throwing  lUyhtnpon  one  of  the  most  Im 
portent  of  all  qaestioas--when  to  Boy  and  When  to 

THB  OOUNTBT  OXNTLBMAK  embraces  nnmer^ 
•one  minor  departmente  of  a  praetleal  eharseter,  snob  ae 
the  Dairy,  the  Poultry  Yard,  the  Apiary,  the  Vineyard, 
•nd  so  on,  and  weekly  presente  a  column  or  two  for  the 
Housewife,  and  an  interestlnc  variety  of  Fireside  Bead- 
ing. It  contains  a  wsll-edlted  Review  of  Cunent 
Xvents,  and  its  advertising  pagee  ftimlsh  a  dirsctory  of 
nil  the  prtneliMl  agrlealtnzil  and  hortlculwral  establish- 
msnte  of  the  country. 

4^  Specimen  Ooples  of  the  Pnper  Fkee.    Addnas 
4birrSBfli  IVCflUBB  A  SOlTv  PakUnk- 


Maltwood  Finders. 


WebaiMoa  tend  a  few  XAZffWOOD  imXBBI.  el 
neileaB  make,  wbldl  we  eArfor  ItJOsach. 
WehnvnewslWily  uiMjaiid  thane  FtedMe  vUh  Ai 
and  a  ooMsaidaoB  of 


8efU  by  maU  <m  rtoelgd  ifpHee. 

MICROSCOPICAL 


A  geatlenian  who  la  well 
OheBslataadMleroaeealetthaepntnpternaa  ssrieicf 
STAQinffO  FLUIDS  iJID  CHlklOALBb  whlA  wssftr 
with  peslMI  eonfldenee  in  Iheir  exoelleaee  and  pwltr* 
They  are  put  np  In  1  on.  glnsa^loppered  boltlsa,  exMyl 
the Abeohite Alcohol andBenaol, whicli  laln8oa.bol- 
Ilea.   TteMlnvlnclatbellat: 
ABSOLUTB  ALOOBOL. 
BBMZOL. 
AHILIBBBLUX,  Hf.ML 

BSD  (Magentt)  M  f*  mL 
•*        TIOLXT,  K  gr.  aoL 
lODIBB  OBBBN,  9  gr.  BOL 
HAMATOZTLIII. 
TttfttAy;  OABMIMX. 
AMMONIA  OABMINB  (Beatty'a). 
XOSIX. 

BXAUrS  OABMINX,  BMnlng. 
**  Injeotlnc. 

ThepriMpm^  BsMe  U  40  emit, 

4^Non.  Olaaa  botflea,  and.  Indend.  glsai  of  sny 
deacKlplion,  cannot  be  eent  throng  the  BDafla.  Thshsr 
Is  very  atrlet  on  thia  point. 

MICROMETERS. 

The  following  Mlorometera  are  weU-flsade, 
oftred  St  the  very  low  prices  annered,  beeanai 
made  in  large  qoantitles: 

(On  Olaaa  SUdet,  8  by  1.) 

lOOtothe  Inoh We 

lOOand  1.000 fUO 

100. 1.000  and  S,000 LIO 

(On  Ivory.) 

Theae  are  made  speolslly  for  ttks  one  of 
Bntomologlsto,  Mlneraloglsta.ete.. 
nsed  with  illssfM  ling  Bsloroeoopeeor 
100  to  the  Inch.  mTm  and  iO  eenta,  acoording  to  qusUty. 
aootetheiaoh i 

Sent  by  mall  on  receipt  of  pcioe. 


Sameaa  deeeribed  in  reeant 
I  eente  per  doaen,  by  malL 


number  of  ttila  jcnnal, 


PAPBBOOTXBS  for  Wooden  SUdem  neatly  pilatid. 

(one  eent  eoclra  tor  pcataffe.) 


NSW  BOOK  OK  THE  MICROaCOPK 

THE    MICBOSCOPIST. 

A  Mannal  of  MloreM0py  and  OBBvendlnm  of  the 


fkee  by  tonll  en  reealFt  ef  ntoa. 

INDUBlilAL  FDBLICATIOH  OO, 
IIS  BraidnBy,  VovTetk. 


JOURNAL  OF  MICBOSCOPY. 


^15 

mX  T.  UOWV.  LuaMTKB  ALUn. 

BROWN   &   ALLEN, 

AMERICAN  ARTISAN 

PATENT  AGENCY. 


CLUB    RATES. 


AbutIsb  Hatanllat  .. 

Applcton^  Jffimil 

aBuUd  UddUiU 

DoMOD  JoDnil  d(  Ohralitrr 

Onlltmor  ud  OoaotTTavnUtBiui... 
rnnk  LaU*'*  UlBMnM  Nawir>p«r 

a«Muv>i  Monthlx 

Hupw'i  Ifonlblj 


.  (  «.M)      «.I0 

..  (  1.00]    -  -- 


Amerioan  and  Foreign  Patents. 

OKUUX  Aim  niKKOB  BPOZSH  IS  OTFIOK. 
AppUcaUoM  prnnpUr  ma  ikutnllr  pnpand  and 


WmUt 

Jrarnal  of  llu  nukUn  IniUtaK . . . 


.        «  BlTlVII 

" — ■--•»  Jonnal  el  Bctmat 


arlr  Joan* 
ZoolodM .'.'.' 


■  raicM  LBV  r*M  ■■*•  •B^**  J">r 
bt,  isn. 

IM  BBOASWAT,  nw  TOKK. 


7erg«d,  DiafniMd  uid  AnmTmoiu  Writing. 


mpcn.    AU 

■tilclly  aonflOMitUiL    Id- 
«  umM  wlihlBg  to  impnm  Uuir 

..  atOTtat.  BTIIIF80)).  Ji., 

Ths  on])'  BNik-*dDciUd  Xipnt  la  Um  tmtMrj, 

~"  " — -■ — T,  S*w  Ymk. 


MiaS  8.   E.   PULLER, 

Designing  &  Engraving  on  Wood 


rrTTi?    uTTiTxr    <&o A    urTni}  Aonn'Di? 


16. 


THE  AMERIC.VK 


NEW  MODEL 


pMlbto  with  Ika  pnrpoM  lot  wktah  tka  iMttoMtat 
inttudtd,  ud  lOr  aOalaDeT.  CDBTCnUeiM,  •tefWM 
pTiM,  Ibar  vlll  ooBpu*  fknmblj  wHh  laj  alanmeoft 
aaw  In  naikcL   n*r  ■<•  nuoolHtand  uj  tf 
BAUSCH  ft  LOHB  OPTICAL  COMPANY, 

nndtr  Um  dlTMt  npartntoudniM  of  Mr.  K.  Chaad- 
■■eli,  fomcrir  of  BarUa,  vbOM  BUB*  U  n  mUknavn 
tmoBg  mlODHopfaU.  TlM  priOM  of  ttaaa*  Inatrn. 
msntt  wlU  M  loiuid  *«rT  nodanta.  ami  irbaB  som- 
parad  altli  lh«  uc»dlii(lT  low  nU*  at  wliiiih  mloro- 
■oopM  I*  iBwnl  KW  It  ptM*D(  HlUm.  Th«rnnc*lB 
prlMtrom 

$20  to  $200, 

ud  all  han  tb*  (tasdKd  moMt  wraw. 

THE  OBJEC?nVES 

luTB  iMMlTad  lb*  UthHtpnlM  Iron  trarj  nloroMOplit 
ot  Dofathkl  hai  ■lamliud  tbam.  A  folli  UlwtottUd 
eatalofua  Hut  fraa  to  taj  addiav. 

BAUSCH  &  LOMB  OPTICAL  CO., 

'    87  Kaidcn  Lui*,  V«w  York, 


A.  E.  ^L&.TON,  Chemist, 

■    •  MiMvrunBKa  or  rxmu. 
SI»ECXirOSCOFES, 


••  ■•■rr  Btrrat,  »>wklj»,  W.  T. 


*"lJSIOR  SCBOLL.  SAW. 
U.TXR  niPBOTsianT. 

^  Daabl*TraadJa,liiitedl^l<iHa 


tacbBaDb  Wnaeh,  Oil  Ocp  ul 

Mr  mtaata.  Bbw*  l  I'.l  tMh  th 
PtlBa.e  -       -  - 


irad  OD  board  CH ^„ 

oOaa.lS  DaU«ri. 
fliw  cmtr.  wUhoQl  maobmaala.  taDO. 
SHALL  8TKAH  ENQINB8, 
witk  eoppar  BoUar,  to  dilra  tMl  Talhia  SanU  ttn, 
ato.    lOOBn^WorkDiricHnwaDraartototaliBr. 
OBOKOB  PAAR,  Rmahl*,]!.  T. 


National  Steel  Tube  Cleaner 


The  Baat  1>  tha  Vaitat  tor  OmoIbi  BaOv  TibM. 

WorUnc  Futa  of  Ikal.  tampand  and  Btn^.  Xa 
nail aprufla to (tra  war.  ITl|Tiia>  iiiaiilBwi  ■humi 
lUbUad.    aid  tor  lUttati  aW^  dwnltt. 

TIOtl-4X>1IBimnBIM  STHUf  BOILSB  ABD  PIPB 

COVERINC, 

WITH-AIBSPiOI-ntPHOmiSirT.     nna  10  la 
'iMraaot.  OHiUfXBS  SPKRCI  00., 

hot  B.  Mb  n..  B.  Y.i  1,101 ».  Id  M.,  BL  UmiM,  Ho. 


DB.  OOl^UBITS 

POROUS    EVAPORATOR 

<a  oao  10  thorookhlj  molilaD  Iho  air  tq  raur  Apart- 
tnU  w  to  tfodar  tl  plcaiaot  and  BnnniaHlka. 
~     '      '  B^onaalloDOTaddmi 


FREE  GIFT  COUPON. 


tblai 

EwTj)  wa  wUl'mid  l3 

4^  I>o  not  BiH  tbia  ot. 
roariDDMrbisktn  lalltiwai 
""■'"'■""  ~  nblna.    AddreiB 

J.  lATHAH  &  CO.. 


U9  WaaUaitoB  Btnat,  Doatcn 


JOURNAL  OF  MIOBOSOOPT. 


JAMES  W.  QUEEN  &  CO., 


924  Chestnut  Street,  PMladelpliia, 

MANUFACTURERS  UF  MICROSCOPES, 

And  Other  Optical  Instruments. 

SECOND-HAND    MICROSCOPES. 

BECK'S,    CROUCH'S,    ROSS',  NACHBT'S  HARTNAOK'S.  ZENTMATER'S  AND 
OTHER  MAKERS,  FROM   25  TO  60  PER  CENT.  BELOW 

THE  CATALOGUE  PRICES. 

sde:vi>     it-ok.    the     list. 

MOTM3BS— .We  hftye  Jast  reoeirad  from  Oarl  Zeiai,  of  Jena,  a  sample  lot  of  his  celebrated 
ObJeotiTee,  which  are  for  sale  at  moderate  prioee.  From  Boas  k  Oo.,  a  few  of  Wenham*B  Beflex  Illum- 
inators, pnoe  117.60.  From  Edmmid  Wheeler,  some  fine  Podnra  Scales,  P.  aogalatnm,  N.  rhomboides, 
A.  peUadda.  and  other  tests,  besides  many  other  objects.  Animal,  Vegetable  and  Mineral.        ^ 

We  would  call  special  attention  to  the  flMt  that  we  hare  greatly  reduced  the  prices  of  glass 
slips,  thin  glass  corers,  and  ebonite  cells.    Send  for  the  List. 


•* 


.ff 


A  few  complete  tats  of  "  Thx  Lmrs,  ▲  QuAjrrBBLT 

JOURXAX.  OF  MXCBOSOOFr  AXD  TBM  ALX.XXD    BCXBITOU." 

PQbllthed  by  "The  state  MioroaoopiMl  Seeiety  of  11- 
Unoie."  1873-1878,  at  Ato  dollars  for  the  two  Tolumes. 
Address.  B.  W.  THOMAS, 

181  LaSalU  Street,  Ohioego,  DL 


HICEOSCOfE  OBJECTIfES  FOR  HAI^E. 

WalM*  1.18  Immersion,  176  decrees 888 

Beck*8  4-10  (with  Lleberknhn ),  65  degrees 80 

Roes*  1  Ineh.  28  degreea.. . .  30 

W»laa'iineh,10dagraea 8 

Bpaneer's  1  inoh.  Student 6 

LOinS  H.  MOS,  Blisabath,  K.  J. 


DKALBBS  IN 

rXNE   ARTS, 

Deaignera  and  liannf aetorera  of  eyary  deaoriptton  of 


F. 


T19  SlzUft  Awenve,  Mew 

J.  MoKaxna. 


J.  OaSADT. 


SECOND-HAND  BOOKS, 

SCUCMTIFIO  AHD  MBOHANIOAL— OHBAP.  Oata- 
lognea  sent  on  application.  B.  WALKBB,  (Care  of  thia 
Journal),  Box  4876,  New  York. 


SOMETHING  NEW. 

I  haye  completed  arrangements  whereby  I  am  enabled  to  famish  MI0BO8COPI8T*8  RULINGS 
on  glass,  absolntely  aooorate,  and  at  yery  low  prices. 

BULINQ8  IN  BANDS. 

8  bands,  200  to21000 as  00 

9  bands,  200  to  30000 4*00 

6  bands,  1000  to  60000 6*00 

llbands,200  to  60000 g'oo 

12  bands,  10000  to  120000 '.'.  isioo 

I  would  especially  recommend  the  12-band  rnlings.    The  bands  yary  in  lines  by  10000  to  the  inch 
and  are  yery  similar  to  the  noted  Nobert's  hnes,  while  their  low  price  puts  them  withm  the  reach  oh 
all  interested  in  the  microscope.  

G.  S.  WOOLICAN,  Optician, 

116  Fulion  StFeet,  New  York. 

MICROSCOPES  AND  ACCESSORIES  OF  ALL  MAKERS. 


PRICE  LIST  OP  MICROMETRIO  RULINGS. 

100  to  1000  11.26 

100  to  2000 1.75 

100  to  4000 2.60 

Millimeters 2.75 
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THE  AMERICAN 


THE 


Spedal  Votiee  to  Babwriban. 
.     AHOQrJaiinial  igtoonnAUaiidtoolow-prioed  to 

YOUNG  SCIENTIST. !^«rJ2^^?'^rsfr';r^^ 

'^  ^  *    sent  direct  to  this  office,  and  m  the  Joamai  is  new 
I  and  untried,  many  peraona  would  no  doubt  Uke  to 
I  examine  a  few  nnmben  before  beooming  roKnlar  sab- 
■oribers.    To  those  who  wiah  to  make  a  "  trial  trip  * 
with  OS  we  will  aend  the  first  four  nnmbers  for 


PUBLISHED  MONTHLY, 


PROSPBCTUS. 

The  subject  matter  with  which  we  shall  chiefly 
concern  ourselves  is  very  distinctly  set  forth  in  the 
title  of  the  JonrnaL  The  following  are  the  details 
of  the  several  departments,  and  will  senre  to  ex- 
plain onr  aims  and  claims: 

PnAonoAL  Sonoiox.— 4SUmple  methods  of  per- 
forming experiments,  and  of  constmoting  home- 
made apparatus,  will  oocnpy  mach  of  our  attentioD. 
In  the  early  numbers  dear  and  aoonrate  directions 
wiUbegirenfor  making  cheap  microscopes  that 
will  show  many  of  the  hidden  beanties  and  won- 
ders of  nature;  telescopes  that  will  show  many  of 
the  most  interesting  celestial  objects;  simple  vol- 
taic batteries  that  will  make  elec^o-magnets,  oper- 
ate telegraphs,  etc.  In  this  department  directions 
for  making  collections,  for  preserving  specimens  of 
Natural  History,  and  for  formhig  and  managing 
aquaria,  etc,  will  find  a  place. 

Amatiub  Mbohaniob.— Directions  for  making 
designs  and  working  drawings,  and  for  working  with 
lathes,  carpenter's  tools,  scroll  saws,  eta;  and  for 
soldering,  cementing,  varnishing,  polishing,  etc, 
special  attention  being  given  to  new  methods  and 
processes,  where  these  are  fbnnd  to  be  real  im- 
provements. The  various  operations  mentioned 
will  be  applied  to  the  production  of  special  articles 
of  practical  utility. 

SuuMTifio  NswB.— In  this  department  we  will 
condense  and  expli^  the  most  important  and  inter- 
esting sdentiflc  discoveries  as  they  are  developed. 
Nsw  Books.— New  scientific  and  practical  books 
will  be  duly  noticed,  so  that  those  who  desire  com- 
plete and  recent  information  on  any  subject  may 
know  where  to  get  it. 

OoBBSBFOHimrGE.— In  this  department  we  intend 
to  place  our  readers  in  communication  with  each 
other,  and  in  this  way  we  hope  to  secure  for  every 
one  Just  such  aid  as  may  be  required  for  any  spedal 
work  on  hand. 

ExoBAKoaB.  — ^An  exchange  column,  like  that  which 
has  been  such  a  marked  success  in  the  Joiamal  qf 
Microteopy,  will  be  opened  in  the  YoxnuQ  SunNTUtr. 
Yearly  subscribers  who  may  wish  to  ext^umge  tools, 
apparatus,  books,  or  the  products  of  theh:  skUl,  can 
state  what  ^ey  have  to  ofl'er  and  what  they  want, 
ufUhoui  okarge.  Buying  and  selling  must,  of  course, 
be  carried  on  in  the  advertising  columns. 

lLLX78Tn/.Ti0HS.— The  Journal  will  make  no 
claims  to  the  character  of  a  "  picture  book,"  but 
wherever  engravings  are  needed  to  make  the  de- 
scriptions dear  they  will  be  furnished. 

Terms— Fifty  Cents  per  year. 
Postage  stamps  received  at  their  fUl  value.  I 


FIFTEEN  CENTS, 

which  is  less  than  the  regular  ratee,  as  we  fod 
assured  that  those  who  make  the  trial  trip  will  in 
most  cases  become  regular  subscribers. 


Where  three  or  more  subscribe  together  for  tho 
Journal,  we  offer  the  foUowiug  IttMxal  terms: 

8  copies  for $IM 

5    •*       " 2.00 

7    "       "  8,75 

10    "       "  3.50 

Advertisements,  80  cents  per  line. 
To  avoid  delay  and  mistakes  address  all  commu- 
nications to  *'Thb  Toinio  SooMTiaT,  Box  4875, 
New  York.**  lAd  make  all  checks  and  orders  pay- 
able to  Jonn  Phin. 


<« 


<« 


»f 


i» 


The  following  are  the  titLee  of  a  few 
of  the  artideB  whioh  have  appeared  in  the 
TotrRG  SGDoniBT.    They  will  give  a  better 
idea  of  its  oharacter  and  soope  than  oonld 
be  given  in  any  other  wa^ : 
'* dements  and  How  to  Use  Them." 
«<  Soldering  SmaU  Artiolea. " 
**  Ten-Oent  Gbdyanio  Batteriee,  and  How  to 
Make  Them." 
How  to  Bead  a  Drawing." 
*How  to  Take  Fhotognmhs." 
How  to  Make  a  good  Ten-Dollar  Boat' 
«  How  to  Make  the  Beat  Kite." 
«  How  to  Make  a  Five-Gent  Mioroaoo^r^. 
<<  Work  for  Oheap  Microaoopea;  what  Ob- 
jeotB  to  Oba^e,  and  How  to  Find  and 
Freparethem." 
<* The  Soienoe  of  Magia"    A  Series  of  arti- 
olea erplaining  me  tridka  of  magicians. 
In  these  will  be  giyen  a  method  bw 
which  the  wondernil  feata  of  Hellers 
lady  aaaiatant  might  be  aooomplished. 
«  Home-Made  Soientiflc  Apparatus." 

Among  the  artiolea  whioh  will  appear  at 

an  early  date  are: 

**  How  to  Make  a  Balloon." 

*<  How  to  Study  Botany." 

«How  to  Study  Entomology." 

''The  Turning  Lathe;  Hints  and  Instmo- 
tiona  for  Amateurs." 

"  Hints  on  Fret  and  SoroU  Sawing." 

"How  to  Beoome  a  Good  Meohanic;  what 
Studies  to  Fursue  and  how  toBtady." 

"Finishing  Wood-Work." 
How  to  Make  a  Magnet  out  of  a  Foker 
without  a  Battery." 

'The  Magio  of  Soienoe."  A  Series  of  Uie 
most  recent  and  wonderful  parlor  ex- 
periments. 


<( 
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Journal  of  Microscopy, 


POPULAR     SCIENCE. 


NEW    YORK,    APRir,, 
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AND    ANALYTICAL   CHEMIST, 

86  New  Street^  New  York  City. 

Double  Nose-Piece. 


A.  K.  EATON,  Chemist, 

MANUFAOTUBEB   OF  PBI8MS, 


••to.    Olronlar  f  nmlahed  on  sppUoallon  to 

•5   0^iiry  8tr««t,  Ilr«»klya,  BT.  T« 

BROWN  BROTHERS  &  CO., 

59  Wall  Street,  New  York. 

ISSUE 
COllCftCUL   AID    TaifBLBRS'   CEBINTS, 

ATallabto  in  all  parts  of  the  world. 

THE  WEBER 

MIMALGDLE  SLIDE 

AfEbrds  an  opportunity  for  the  examination  of  LIVINQ 
ANIMALOuLJB  never  before  attained,  and  is  an  in* 
dispensable  accessory  for  the  PBOLONOBD  INTES- 
TIQATION  of  microscopic  life  In  water. 

Price,  lndndtni{  tnstrneiiont  and  material  necessary 
4n  mounting,  |1  eacn. 

O.  P.  PHKRTIOB,  1  Cortlandt  Street,  Kow  York. 


Thronnfb  long  experience  I  have  found  that  a  DOX7BLB 
NOSE-PIBOB  is  somethiuK  which  every  mlcroscopist 
would  have,  were  it  not  for  the  high  prices  charsed  for 
them.  Therefore  I  have  Just  gotten  up  a  cheap  DOT7BLB 
N08E-PIE0K,  wldch  I  warrant  to  He  perfooU 

Sent  to  any  address  for  |d.60.  By  mall  10c.  extra  for 
postage.    Address  all  orders  to 

L.  SCHRAUSB, 
ManufV  of  Microscopes  and  Microscopic  Aeceesories, 

'  44  Nassau  Street,  Kew  York. 
K.  B.— Positively  no  dlsoount  allowed  to  the  trade. 

MICROSCOPIC  OBJECTS. 

Mleroflooplc  Objects  for  Mounting.  Thirty-sixprepani> 
ttens,  oomprising  Alga,  Diatoms,  Deoolorlaed  aad 
Stained  I«eave«,  jTOrsmlnlfsra,  Inseots,  Micro- Fungi, 
Plant  and  Animal  Hairs,  Polyoystina,  Sections,  SpicnlMi 
Zoophytes,  etc..  sent  on  reoeiptof  ONE  DOLLAB.  Slldea 
from  |3  per  dosen.    list  on  h>pUm^o°> 

B.  B.  PHTTiIP,  38  Prospect  St,  Hall,  fiogland. 

C.  B.  KLEINE, 

OPTICIAN, 

^7^  Eighth  Ave9»ue,  New  Twrh. 

MANgPAOTQBEB  OF  MICBOSOOPSS  AND 
MI0B0800PI0  AOOBeSORIBS,  and  other  Optical 
instrumeats. 

ILTiUSTRATBO  PBIOB-LI8T  ready  In  a  few  daya. 


Bausch  &  Lomb  Optical  Co., 

HABUrAOTCRBBS  OF 

MICROSCOPES, 

OBJECTIVES, 

ETC..    ETC.,   ETC. 


FACTORTt 
ITS  Hertlt  MU  Paul  St., 

R0CHE8TSR,  N.  Y. 


OFFICSi 

NEW  YORK. 


TbAMIOROSOOPKB  manQfMtvred  by  thlt  Oompuiy 
have  tkow  been  before  the  pnbUe  for  •ewenl  yesrt,  and 
daring  that,  time  have  given  unlTenal  latiafiMttoo.  Tbey 
•te  reeonunended  by  aome  of  oor  leading  mioroaooplata, 
and  are  la  tiae  In  many  of  our  hlgbeat  inatltntlone  of 
learning. 

Tbey  are  cooatrubted  with  aeveral  improrementa  not 
to  be  Iband  In  the  instromenta  of  other  makera.  and  the 
patents  Ibr  whieb  thiB  oompany  ezolneively  own.  The 
principal  one  of  theae  la  the  FISTB  ADJUBTMSNT, 
which  la  very  aenaittve,haa  no  lateral  awing  whatertir,  nor 
any  loat  motion,  and,  having  no  friction,  la  not  liable 
to  deteiloratl<m. 

THK  BAUBCH  A  LOMB  OPTICAL  COMPANY 
have  alao  recently  made  aeveral Importantlmprovements 
In  the  Objoet-Olaaaea  nranniketvred  by  them,  and  they 
now  inylte  the  most  rigid  examination,  and  challenge 
direct  oompariton  with  .dmilar  producta  of  othei 
.  makera. 

The  fKiUtiea  at  their  dlapoaal,  and  their  improved, 
ayatem  of  mannfaetnre,  enable  them  to  have  each 
part  of  every  Inatmment  made  with  the  greatest 
care,  aocnracy  and  perfection,  ii^creaaing  thereby  Its 
general  efficiency. 

The  above  deaoribcd  Microseopea  have  recently 
reoeired  the  Award  of  a  8ILVBR  M^^DAL  at  the 
Univernal  Szpoaltion  of  Paris,  of  the  preaent  year. 

Special  attention  is  farther  ealled  to  the  NEW 
STYLE  OF  OB«rECTIVE,  with  glycerine  a4}astment 
for  oover^correction,  having  many  and  Iniportant 
adyantagea  over  the  old  mode  of  adjustment,  and  of 
which  thia  Company  alao  own  the  exdnalve  ^ght  of 
mannfaetnre. 

JkacHpUve  Oirevlars  and  JBnuMUd  Prio$  IMa 

i0iZt  ht  Bttd  ^raUs  on  appUoaiion. 


Gundtach's  Microscopes. 

The  Underaigned  would  YeapectftiUy  aaiKNtiiee  c&e 
laaneof  anew 

DBSCBIPTIVB  PBIOE-LIOT 

of  hia  M1CBOBCOPS8  and  OBJECTIVES,  Incliidtas 
hie  new  and  recently  improved 

Comp^sation  Adjustment  Objeetives, 

aa4cacrlbed  and  annoonced  in  thia  Jonmal. 

ERNST  GUKDLAOH. 

Ttoohaatar,  H •  X. 


Something  New. 

BCOTFS  STAMPED  METAL  JSLIDXS  AKB 
CELLS,  in  tin  and  brMa,ibrmoantl&g  opaque  objector 
either  dry,  in  fluid,  or  In  balsam.  Theae  are  the  tfm> 
pleat,  moat  convenient  and  efficient  aHdeain  qm. 

PRICB& 

Braaa,  per  doaen,  80  centa.       Per  100,  #2.00. 
Tin,       «*      •*       ao    •«  ••*      ••     iJbQ, 

Two  ot  each  hind,  aa  eamplea,  by  mall,  boxed,  for  12^ 
one-cant  siamps.  ^ 
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JU8T    PURLIBHED: 
THE 

Amateur's   Handbook 

OF 

Piuctical  Information, 

FOR  THE  WORKSHOP  AND  THE  UBMATORY. 

This  is  a  handy  Uitld  book,  ooatoiniiig  jnsl  t]i» 

Information  nMded  by  Amateon  in  the  Worknhop 

and  laboratory. 

DirMtioDB  'or  ^  making  Alloys,  Fnaible  Metali» 
Oementa,  QIq«b,  etc.;  and  for  Soldering,  Braxing» 
Ijao<iQenng»  Brondogr,  Staining  and  PoUaldQg 
Wood,  Tempering  Toole,  Cutting  and  Working 
Glass,  Varnishing)  Silvering,  Gilding,  Ft^Mriai^ 
Skina,  eto.,  etc. 


Will  be  sent  by  mail  to  any  addrees  Ite  tem  odo^ 
cent  stamps. 

'  INDUSTRIAL  PUBLICATION  00^ 

176  Broadway,  New  Xotk, 

Flioto-Micrograpliy. 

A  Complete  Ontflt  fmr  Fhoto-Mlfirography,  ooaaiating 
of  Camera  wUh  Lena*  Bath-Holder,  IMpMr,  BUrer  86ta> 
ttoa,  CoUodkm,  Developer,  Fbdng  Sointios,  and  a^ 
apedal  MIoroaooploal  Attadhmeat»  by  wklflb  the  oamenk^ 
can  be  oohneeled  irith  any  miereeeope.  Hie  aboTO 
named  Uquida  are  all  tested,  and  will  malmadoBaii  i^aaa 
pOaittTee.  A  pamphlet  deaoHblng  In  detail  fBbm  photo^ 
graphy  of  the  magttlfled  image  of  mtaroaeepieal  ol|}eets, 
aoooapanlea  eraiy  apparatoa,  whleh  ia  peeked  i^to  a. 
nioely-dftttng  box.  Mea  ef  the  whale  apparaliis,$10.00L 
&  aaPM^gtSEMtBtdOtreeiMewTerk. 


JOURNAL  OF  MICROSCOPY. 


CONTENTS  OF  THIS  NUMBER. 
lUmtraUd  Arliclei  art  marked  *. 
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OLAflSIFIED  OATALOOUB  OF 

AXEBIOAH  AVB  FOBSIGH  SdENTIFIO  BOOKS, 

With  Index  to  Authors,  for  sale  by 
B.  TAN  N08TRAND,  Publiiher  and  Importer, 
38  MuBBAT  and  37  Wabbsv  SnoEBT,  New  Tobx. 
S^  Mailed  to  any  address  on  receipt  of  10  cenla. 


QUEEN'S  MIOROBOOPE  STAND,  with  "A" 
EYE-PIKCE.  All  In  walnnt  case.  Address  E.  8.,  Box 
78,  Garnervllle,  Bookland  County,  N.  T. 


MICROSCOPE  WANTED. 

In  exchange  for  a  Fine  GOLD   WATCH,   English 
Lever;  coat  |16C  a  few  years  ngo.    Address 

E.  W.,  Care  of  this  Journal. 


Micro-Fliotograplis. 

A  series  of  80  Micro* Photographs~3ii  ly  81^  inches— 
iron  nature,  by  Dr.  Maidox,  of  England,  iliusiraiing 
the  whole  field  of  Microscopy.  For  lecture  or  educa- 
tional purposes  it  Is  most  valuable,  it  being  the  only 
connective  senes  ever  made;  the  original  plates  are 
partly  destroyed.  Podura  Scale  and  Angulatum  shown 
on  screen  6  feet  in  diameter,  with  periect  definition  and 
correct  markings.  To  be  sold  for  moderaie  price.  Ad 
dress  LANTERN,  Care  oi  thi«  Journal. 


MICROSCOPE  WANTED. 

I  wish  to  procure  a  Microscope,  and  would  like  to  hear 
from  any  one  having  a  good  second-hand  instrument 
which  he  is  willing  to  sell  cheap  for  cash.    Address 

J.  ROQSRB,  Care  of  this  Journal. 


UtroDonlcal  and  TerrMtrlal  TclMcepc  Baker, 

814  East  Twenty-first  Street,  Kew  York. 

Telescopes  of  all  stses  made  to  order;  also.  Telesoopea 
corrected  and  carefully  repaired  at  short  notice.  All 
work  warranted  correct.  Teatlmonlals  from  Lewis  M. 
Rutherfurd,  Esq.,  show  the  value  of  my  obJectiilasBes. 


TWO  OUNCES 


OF  BEST  THIN  GLASS   OIK- 

0LB8   and  SQUARES,    hi 

equal  proportions,  sent  past  free  on  receipt  of  two  dol- 

Isrs.    Une  dosen  and  a  half  of  unmounted  obleota  for 

one  dollar,  post  free.    Address  CHA9.  PETIT, 

161  High  Street.  Stoke  Newlngton,  London,  England. 


A  New  Form  of  Stage  Forceps. 


Mr.  Oeo.  Wale  has  devised  a  new  and  very  slmplo 
form  of  stage  foroeps.  which  is  shown  in  the  accom- 
panying out  These  forceps  are  very  neatly  made,  and 
the  price  is  only  |1.!IA,  for  which  sum  they  will  he  sent 
by  maO  post  paid. 

INDUaTBlAL  FUBLIOATIOX  OOMPANT. 

176  Broadway,'  New  Tork. 

SECOND-HAND  BOOKS, 

SCIENTIFIO  AND  MEOHANIOAL— OHEAP.  Oata- 
lognes  sent  on  application.  E.  WALEEE,  (Care  of  thia 
Journal),  Box  4876,  New  Tork. 

A  fsw  complete  sets  of  «« TBa  Lms,  ▲  Quabtkblt 

JOUBWAX.  OF  MlOnOSOOFY  AKD  TBS  AlXtBD    BCXXXOU.'* 

Puhlished  by  •'  The  State  Microscopical  Society  of  lU 
linoia.v  1872-1878,  at  five  dollars  for  the  two  volumes. 
Address,  B.  W.  THOMAS, 

182  La9alle  Street,  Chicago,  111. 

HICROSCOfE  OBJECmrEg  FOR  SALE* 

Wales'  1.16  Immersion,  176  decrees %n 

Beck's  4-10  (with  Lteberknhn),  66  degrees ao 

Boss' 1  inch,  36  degrees. 30 

L0T7IS  H.  NOE.  Elisabeth,  N.  J. 

DIATOmSII 

Fine  slides  by  new  process;  fTom  newly  (1877)  found 
parts  of  Richmond  and  Petersburg  flelds— the  finest 
showing  yet  made.    60  cents  each,  6  for  $2.60,  postpaid 
CtrcuiarMfor  tUmp. 

0.  L.  PETIOOLAB, 
686  Eighth  Street,  North,  Bfchmond.  Ya. 

jrOBW    AKBI7IIST% 

NO.  82  NASSAU  STREET,  BROOSLTN,  N.  T.. 
Keepe  conatantly  on  hand  for  aale.  Sheet  Cork  fbr  inseot 
bozea-alxe,  12  x  8K  x  K~81.26  per  dosen  sheets.  En. 
tomological  pins,  of  Klagsr  and  other  German  makers, 
$1.26  per  1,000  Also,  dealer  in  NaUve  and  Exotic  Bird 
Skins,  Birds*  l^gs,  InsecU,  etc,  etc 

N.  B  ~The  above  prices  do  not  include  the  cost  of 
transportation. 


THE  AMERICAN 


USEFUL    BOOKS. 

Plain  Uirections    for    Acquirinc 

THB  ABT  OF  SHOOTINa  UN  THB  WINa.  Wltb 
DmAiI  Hinti  ooDMcning  tUth*t  ntetec  to  Oniui  «nd 
Shoottng,  and  pftrtlcularlr  In  regwd  to  tlM  Art  of 
Loading  M  M  to  EilL  To  which  hM  beon  added 
MTond  valnablo  and  hitherto  Moret  BMlpea,  of 
neatpraotioallmportanoatotheSportaman.  Bjan 
OldOamekeeper.  iamo.,oloth.  Dlnatratod.  TSoanta. 

Tlte  Pistol  as  a  Weapon  of  Defence. 

in  the  HouM  and  on  the  Boad;  How  to  Ohooae  it 
and  Bow  to  Uaa  it    12mo.,  Cloth.  M  oenti. 

Tlte  Citemical  History  of  tlte  Six 

DATS  OT  OBEATION.  Bj  Jomr  Phzh.  19mo., 
eloth. TSoenta. 

JLd Atnins-Rods  and  Ho^vr  to  Con- 

8IBUOT  THEM.  Br  Jon  Fhui,  Editor  of  T%t 
T^ekHtlogitL    19mo..  Cloth.    ...       80 


Witat  to  Oo  and  How  to   Do  It 

nr  OASB  OF  AOOmEMT— In  the  HooMhold,  the 
Workihopfthe  Factory,  and  the  Mine,  and  on  the 
Farm,  the  Bailroad,  and  Ererjrwhere .  Onte,  Bnma, 
Broieea.  Spraina,  Poiaona.  Drowning,  eto.,  etc.  The 
beat  book  on  the  aabject  ISmo.,  eloth.       00  oenta. 

Hour  to  Use  tlte  Microscope.  Second 

Edition,  greatly  enlarged  and  folly  iUnatrated.  Four 
(hll  page  engraTinga.    Itmo.,  doth.     -     76  oenta. 

Tlte    Construction*     Adiustment* 

TBemNG  AND  USE  OF  OPTIOAL  mSTBDMENTS 

Cllocoaeopea,  Teleaeopea,  eto.)   By  J.  F.  Heather, 
M.  .    ^ 76 


Con&mon  Objects  for  tlte  JUicro- 

SOOPB.  By  the  Bef .  J.  O.  Wood.  Upwarda  of  four 
hundred  lllnatrationa  :inolQding  twelre  colored 
platea  by  Toifen  Weat.    ....       60  centa. 

lOOO  Objects  for  tlte  Microscope. 

By  M.  0.  Cooke.     With  18  platea  and  o^er  600 
60oentB. 


Tlte    jnicroscojpist's    Companion. 

By  JOKM  Kno,  M.  u.  This  book  was  pabliehed  in 
1800,  and  oontatna  engraylngt  of  the  mioroioopet 
made  by  the  principal  American  makera  of  that  time 
(Spanoer,  Qranow  and  others.)  These  engravings 
iUM  deeoriptions  are  historical,  and  can  be  'fonnd 
nowhere  else.  In  addition  to  thia,  it  oontaina  mnoh 
intereating  matter,  and  a  very  complete  Dictionary 
of  microscopical  terms.  The  work  ia  now  acaroe, 
but  we  hsTC  aecnred  a  few  copiea,  which  we  offer, 
postpaid,  for $2  each. 

TTlte  Microscope.  By  Ain>sBW  Boss.  This 
la  a  reprint  of  the  famous  article  contributed  by 
Boas  to  the*' Penny  Oyclop»dia.'*  and  so  often  re. 
ferred  to  by  Oarpenter,  Brooke,  Hogg  and  othera. 
It  ahonld  be  carefolly  atadied  by  those  who  desire 
to  understand  the  construction  of  the  microscope. 
12mo.,  Cloth.    Fully  illustrated.    -       *      76  centa. 

Practical  Directions  for  Coilect- 

nrO,  FBESEBYII^O,  TRAN8POBTIMO.  P&EPAB- 
IHG  AND  MOUNTING  DIATOM&  By  Psor.  A. 
HnA2>  BDWAKDa.  M.  D.;  Pbof.  Obbxbtofhxb  Jom- 
mrog,  M.  D. ;  Pnor.  Hamiz.tov  L.  Smith,  LL.  D. 
This  Tolume  undoubtedly  contains  the  most  com- 
plete seriee  of  directions  for  collecting,  preparing 
and  mounting  diatoma  aver  publlahed.  ISmo. 
Cloth. 76  cents. 

50Y  Mecitanical  MoTements.  Em- 
bracing all  thoae  which  are  rnost  important  in  Dy- 
namioa,  Hydranlica,  HydMstatloa,  Pneumatlea, 
Steam  Bnginea,  Mill  and  other  gearing,  Presaea, 
Horology  and  MiaceUaneouN  Machinery;  and  includ- 
ing Many  MoTomenta  noTer  before  published,  and 
several  ol  which  have  only  recently  come  into  use. 
By  HsntT  T.  Baowii.  Eleventh  edition.  -  $L00 
Any  of  the  above  sent  firee  by  mall  on  receipt  of  prlaa. 

Send  Aw  aar  Catalegaa  of  Praetleal  Books. 

HTDUSTBIAL  PUBLICATION  00., 
170  Bvoadww,  Hew  Toik 


MICROMETERS. 

The  foUowing  Micrometeri  have  been  made  on  a 
new  maobine  ioat  oonatracted  at  neat  expense. 
Oareful  ezAmination  shows  that  tney  aze  asao- 
onrateaa  any  in  market.  The  Micrometer  ia  an 
indispenaable  aooeisorj  to  every  microioope,  for  by 
it  we  are  enabled  to  tell  not  only  the  sise  of  the 
objects  which  we  tre  examining,  but  the  magnify- 
ing power  of  our  mtorosoopes.  For  the  latter  pur- 
pose we  must  use  a  micrometer  whose  divisionB  are 
less  than  the  field  of  view  of  the  microscope  we  are 
using,  and  the  greater  the  mafoiljring  power,  the 
less  IS  the  absolate  sise  of  the  lield  of  view. 

In  the  foUowing  table  we  give  the  field  of  Tiev 
correspondlog  to  different  mfcgnif>ing  powers: 
26  diameters  shows  .26  iocK 
60        "  ••       .126   " 

100       "  «»        .002   « 

260       •*  ••        m  " 

600        "  *»        .0126" 

1000       "  "       .006   « 

For  microscopes  magnifying  I^ss  than  100  dismten  a 
micrometer  divided  into  lOOths  answers  very  well.  With 
microscopes  msgnlf^ing  more  than  loo  times,  tb« 
micrometer  should  be  diTided  into  lOOOths;  and  wden  a 
magnifying  power  of  over  600  limeeia  uaed,  a  divlcloB 
of  6000  to  the  inch  is  not  too  floe. 

Feeling  assured  that  when  the  practical  valoo  of  the 
micrometer  it  fully  understood,  eveiy  owner  of  a  miero- 
scope  will  procure  one,  we  have  placed  the  pnoe  of  tbeM 
micrometers  at  less  than  half  that  oaoally  charged.  The 
cost  of  making  micrometers  depends  very  much  nnon 
the  number  made.  To  make  a  hundred  costs  very  HtUe 
more  than  to  make  ten. 

Micrometers,  ruled  on  glass  slips,  8  by  1  inches— 

lOOtotheinch $   T6 

100and600 85 

lOOand  1000 100 

100, 1000 and 9000 l.» 

100, 1000  and  6000 I.» 

Micrometers  ruled  on  Ivory— 
These  are  made  specially  for  the  use  of  Botsoists, 
Eotomologista.  Mineralogists,  etc,  and  are  intended  to 
be  used  with  dissecting  microecopes  or  simple  micro- 
scopes— 
100  to  the  inch.  .20, 30  and  60  cents,  according  to  qusllty. 

200totbelnch Socento. 

INDUSTBIAL  PUBLIOATIOM  COMPANY. 

176  BnoADWAT,  Nxw  Toas. 


SPECIAL   NUMBERS   OF 

THB  AMKRICABT 

Journal  of  Microscopy. 

We  haye  on  hand  a  few  extra  copies  of  the  fol- 
lowing numbers  of  the  Amkbioah  Joubval  or 
MiOBOflOOFT,  which  we  offer  at  the  annezed  rates: 

VoL  1— No.  7.— Contains  complete  article  by  Dr. 
Beatty  on  Decoloring  and  Htaining  VegeUble  Tissue  for 
Microscopical  BxamtnaUon.  The  direcifoos  are  veiy 
minute  and  complete looeotfl. 

Vol.  I— No.  0.— Diatoms  as  Food  for  Plants.. 10 cenU. 

Vol.  ITI— ^No.  8.— On  the  Life  History  of  a  Mianto 
Septic  Organism,  with  an  Account  of  the  BxperioiaiM 
made  to  Determine  lU  Thermal  Death  Point.  Bv  Bw. 
W.  H.  Dallinger.  With  two  fine  plates.  This  Is  pro- 
bably the  most  important  contribution  to  this  salQecc 
that  has  been  made  in  recent  years 25oeDls. 

Vol.  Ill -No.  10.— Volvox  Qiobator.  A  very  TOirpWs 
paper  on  this  intereetlng  mlcroecople  olElect.  With  mi* 
pUte 26  0SBU. 

Address  ^-^-.^w 

AMJBBICAN  JOUBNAL  OF  MIOBOBOOPTT. 

Box  «T6,  New  To* 


JOUENAL  OF  MICBOSCOPT. 


BtMOOULAR  MICROSCOPE  STAND  "A"    (OHI-thibd  ACrrDiL  Bm). 

■EOHANIOAL^CONOENTBIO  BOTATINO  AND  ADJUSTABLE  BTAQE,  OENTBBma  AND 

BOTATINO  SDB-8TA0E,  AND  ISIS  DIAFHBAGH. 

Btooonlkr,  FItb  8r>-pleoei  and  Irli  DUpbngm >UB.O(t 

Hanoonlar, 'nu'M  Sye-pleoM  uid  Iris  Dlkphngm t7S.W 

W.  E.  BULLOCH,  Optician, 

iM  cuic  stTMt,  chiMtc^  m. 


THE  AMERIOAN 


MICEOSCOPES 

MIOBOSCOPE  AOOESSOBIES.  OPERA  GLASSE& 

MIOROSCOPIO  PREPARATIONa  TELESOOPEa 

MOUNTING  MATERIALS.  URINOMETERS. 

DISSECTING  INSTRUMENrS.  THERMOMETERS. 

OPTHALMOSOOPES.  BAROMETERS. 

TRIAL  GLASSES.  COMPASSEa 

SPECTACLES.  EYE  GLASSES. 

CLINICAL  THERMOMETERS  WITH  INEFFACABLE  INDEX. 


MIGEOSGOFES  FROM  $5.00  TO  $1,350.00. 

E.  &  J.  BECZ,  ICanufacturing  Opticians, 

W.  H.  WALiM8Li£Y,  Muutger  921  Obestniit  Street,  FfailkdelphJ*. 

ninatntad  and  Priced  Catalogne  of  188  peaes  mailed  to  any  addraM  on  reeeipt  of  thiee  stampa. 


W.  W.  SILVER, 

lOS  Fulton  Street,  New  York, 

PHOTOGRAPHER 

LandioMiM.  Marine,  Ardlitteotanla  Meohaiiioal  and 
Interior  Iliotogniphlng  of  orwy  detoripMon  In  any 
part  of  the  oonntry. 


COPYING,  QUICK  AND  CHEAP. 


•9 

DxuiKBsnr 

FINE    AltTSp 

Deaicnara  and  liannflMtaiatB  of  eTsrj  deaoripiliOBOf 


719  BIzUft  Avenme,  Ho^r  ITmtU. 
F.  BamnB.  J.  UoKmmrmm.  J.  Qbbavt. 


Thin  Sections  of  Rooks, 

AND  OF  ALL  HARD  MATERIALS,  FOR  THE  MICROSCOPE, 

M:A.r>E    TO    OHOEJ*. 

Mounted  Thin  Sections  of  Teeth,  Silioified  Wood  and  Corals,  and  of  over  300  Rooks 
and  Minerals,  American  and  Foreign,  kept  in  stock.  Specimens  sliced  and  polished 
to  order.    Lathes  and  all  supplies  for  grinding  and  mounting  thin  sections. 

POPULAR  COLLECTION. 

80  Ohoioe  Thin  SeotiooB  for  PolariBOope,  etc.,  selected  from  stock. 

LITHOLOGICAL  COLLECTION,  H. 

Ttfxgal  Amsbioan  Books.    80  Thin  Beotions,  with  box,  and  Oommentary  giring  dasoription  of 
each  slide. 

LITHOLOGICAL  COLLECTION,  HI.     (Just  Ready). 

TmoAL  Books  or  Nkw  Hampseirb.    80  Thin  Sections,  with  box,  and  Oommentary  by  0.  W. 
Hawes,  of  the  Geological  Surrey. 

Prices  of  these  Collections,  on  short  slides,  45  by  25  mm.,  $H;  on  3  by  llnch 
slides,  $15. 

With  smaller  sections,  $8.    Price  of  80  hand  specimens  of  rocks,  corresponding  to 
n  or  ni,  $7.50. 

Send  for  Catalogue  to 

ALEXIS  A.  JTJLIEIT, 

School  of  Mines,  Columbia  College,  50th  Street,  cor.  ith  Avenue,  New  Yoik  Oiiy. 


JOURNAL  OP  mCROSCOPT. 


JAMES  W.  QUEEN  &  CO., 


924  Chestnut  Street,  PMladelpMa, 

MANUFACTURERS  OF  MICROSCOPES, 

And  Other  Optical  Instruments. 

SECOND-HAND    MICROSCOPES. 

BECK'S,    CROUCH'S,    ROSS',  NAOHET'S  HARTNAOK'S.  ZENTMAYBR'S  AND 
OTHER  MAKERS,  FROM   25  TO  50  PER  CENT.  BELOW 

THE  CATALOGUE  PRICES. 


MOTICB— .We  haye  Just  receiyed  from  Ottl  Zeise,  of  Jena,  a  sample  lot  of  his  celebrated 
Objectiyefl.  which  are  for  sale  at  moderate  prioee.  From  Bobb  k  Co.,  a  few  of  Wenham'e  Beflex  Illum- 
inatore,  price  $17.60.  From  Edmund  Wheeler,  some  fine  Podora  ScaleB,  P.  angulatam,  N.  rhomboides, 
A.  pellacida,  and  other  teste,  besides  many  otner  objects,  Animal,  Vegetable  and  Mineral. 

MISFIT   CARPETS. 

(Trade  Mark  Copyrighted.) 

English  Brnssels,  Three-Ply  and  Ingrain.  Elegant  Stair  Rods;  also  Stair 
Carpets,  Carpet  LiniDg,  Velvet  Rngs,  Oil  Cloths,  Crumb  Cloths,  Matiings» 

&c.,  &c.,  Tery  cheap,  at  the  old  place, 

112  FULTON  STREET,  NEW  YORK. 

Carpets  carefnllj  packed  and  sent  to  any  part  of  the  United  States,. 
O.  O.  D.,  tree  of  Express  Charges.  Call  or  send  for  Explanatory  Circular 
and  Price  List J.  A.  BENDALL 

SOMETHING  NEW. 

I  haye  completed  arrangements  whereby  I  am  enabled  to  famish  MIOBOSCOPIBT^  BULINOB 
on  glass,  absolately  aocnrate,  and  at  yery  low  prices. 

BULINQS  IN  BANDS. 

PBICE  LIST  OP  MIOBOMETBIO  BULING8.  8  bands,  200  to  24000 $8  00* 

lOOto  1000 11.25  9 bands, 200 to 30000 4!o0 

100  to  2000 1.75  6  bands,  1000  to  50000 5.60 

100to4000 2.60         11  bands, 200  to  60000 6.00 

Millimeters 2.76         12  bands,  10000  to  120000 15.0a 

I  would  especially  recommend  the  12-band  rulings.  The  bands  yary  in  lines  by  10000  to  the  inch, 
and  are  yery  similar  to  the  noted  Nobert*B  lines,  while  their  low  price  puts  them  within  the  reach  of 
all  interested  in  the  microscope.  

iSt.  S.  WOOLIIAK,  Optician, 

116  Fulion  Street,  New  York* 

MICROSCOPES  AND  ACCESSORIES  OF  ALL  MAKERS. 
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THE 


YOUNG  SCIENTIST. 

A    PracHcai  Journal  for    AmaUurs, 


PUBLIBHED  MONTHLY, 


PII08PBCTU8. 

Tht  Ril^eoi  matter  with  whioh  wb  ghftH  chiefly 
eonoem  oonelTee  ii  rery  diatinotly  Mt  forth  in  the 
title  of  the  JonrnftL  The  foUowiBg  ue  the  deteile 
of  the  leyenl  depertments,  and  will  Mrye  to  ex- 
plain our  ftima  andolaimf : 

PEAonoAL  SomiOB.— Simple  methods  of  per- 
fonning  experiments,  and  of  oonstmoting  home- 
made apparatus,  will  oocnpy  maoh  of  oar  attention. 
In  this  department  direetions  for  maUng  oolleo- 
tions,  for  preserving  specimens  of  Natoral  History, 
and  forfonning  and  managing  aqnaria,  etc.,  will 
And  a  place. 

Amaixub  ]IaoHAVXOB.~Directions  for  making 
designs  and  working  drawings,  and  fbr  working  with 
lathes,  carpenter's  tools,  scroll  saws,  etc.;  and  for 
soldering,  cementing.  Tarnishing,  polishing,  etc., 
special  attention  being  given  to  new  methods  and 
processes,  where  these  are  foond  to  be  real  im- 
provements. The  various  operatk>ns  mentioned 
will  be  applied  to  the  production  of  special  articles 
of  practical  utility.  ^ 

Nkw  Books.— New  sdentiflo  and  practiori  books 
wiU  be  duly  noticed,  so  that  those  who  desire  com- 
plete and  recent  information  on  any  subject  may 
know  where  to  get  it. 

CkxBBBiPOBnzNOB.— In  this  department  we  intend 
to  place  our  readers  in  communication  with  each 
other,  and  in  this  way  we  hope  to  secure  for  every 
one  Just  such  aid  as  may  be  required  for  any  special 
work  on  hand. 

KrflHAWftXB.— An  exchange  column,  like  that  which 
has  been  such  a  marked  success  in  the  Jovmal  of 
Mwroaoopy^  will  be  opened  in  the  Youva  SczxnnsT. 
Yearly  subscribers  who  may  wish  to  exchange  tools, 
apparatus,  books,  or  the  products  of  their  skUl,  can 
state  what  they  have  to  offer  and  what  they  want, 
wUhoui  charge.  Buying  and  selling  must,  of  course, 
be  carried  on  in  the  advertising  columns, 

IxxuBKBATiom.— The  journal  will  make  no 
claims  to  the  character  of  a  "picture  book,"  but 
wherever  engravings  are  needed  to  make  the  de- 
scriptions dear  they  wiU  befhmished. 

Ternss — FUly  Gents  per  year. 

Postage  stamps  of  low  denominatioos  (1,  2,  and 
3  oents)  received  at  their  ftill  value. 


As  our  Journal  is  too  small  and  too  low-piieed  to 
claim  the  attention  of  news  dealers,  we  are  con- 
pelled  to  rely  almost  wholly  upon  subsoriptiocB 
sent  direct  to  this  office,  and  as  toe  Journal  is  oev 
and  untried,  many  persons  would  no  doubt  Uke  to 
examine  a  fow  numbBrs  before  becomingregnlar  n^ 
scribers.  To  those  who  wii^  to  make  a  "trial  trip" 
with  us  we  will  send  the  first  four  numbers  for 

FIFTSEN  GENTB, 

which  is  less  than  the  regular  rates,  as  we  fed 
assured  that  those  who  male  the  trial  trip  will  in 
most  cases  become  regular  subscribers. 


\?here  three  or  more  subscribe  together  for  th« 
Journal,  we  offer  the  fbUowing  liberal  tenns: 
Scopiesfor $iM 

6  '^      "  2.00 

7  "       "  2.75 

10    "       •*  8J0 


Special  Olfor  to  Old  8abMr£ber& 

Not  only  for  the  purpose  of  inoreaaing  our  nib- 
soriptlon  Ust,  but  as  an  acknowledgement  of  the 
good  feeling  whioh  prompted  so  many  to  support 
a  new  and  untried  enterprise,  we  will  seua  the 
Yotjvo  BuiEMiug  flree  to  any  of  our  old  subeoriben 
who  will  send  us  two  new  names  and  One  DoBar. 
That  is  to  sav,  we  will,  to  each  of  our  subscriberi 
for  1878,  send  three  copies  for  $1. 

Advertisements,  80  cents  per  line. 

To  avoid  delay  and  mistakes  address  all  ooniBin- 
nications  to  "Thx  Youiro  Soxaamsr,  Box  4876, 
New  York."  and  make  all  ohecka  and  ordeit  pay- 
able to  Jonn  Phin. 

On  the  succeeding  nsge  we  give  a  HsioftlM 
prominent  articles  whion  have  appeared  in  the  flnt 
nine  numbers  of  the  Youvo  SazxHnsT. 


Among  the  articles  whioh  will  appesr  si  u 
early  date  are: 

Oomplete    Dfarectlons    fbr  Modeling  in  day  vA 

Plaster.    These  will  be  splendidly  iUastnted. 

and  are  so  dear  and  simple  that  any  intelligent 

boy  or  girl  can  follow  them. 
Engraving  and  Ornamenting  Glass.    How  to  cut 

monograms  and  ornaments  on  tumblers;  wine 

glasses,  and  glass  plates,  by  means  of  apfMi^ 

atus,  which  any  boy  or  girl  of  a  meohamoti 

turn  can  make  and  use. 
Simple  Objects  for  the  Uicroecope. 
Monthly  Guide  to  the  most  Interesthitf  Objeote  is 

the  Heavens,  that  can  be  seen  with  the  naked 

eye  or  teleecopes  of  low  power. 
How  to  Make  a  Balloon. 
How  to  Study  Botany. 
How  to  Stuc^  Entomology. 
The  Turning  Lathe;  hints  and  instcuctioos  tot 

amateurs. 
Hints  on  Fret  and  SoroU  Sawing. 
How  to  Become  a  Good  Mechanic;  what  Studiee  to 

Pursue  and  how  to  Study. 
Finishing  Wood-Work. 
How  to  Make  a  Mi  gnet  out  of  a  Poker  withoat  a 

Battery. 
The  Magic  of  Sdenoe.    A  series  of  the  most  reoent 

)na  wonderful  parlor  experiments. 
The  Sdenoe  of  Magic    A  series  of  articles  eiplais- 

ing  the  trUdLS  of  magirians. 
Home-Made  SdentiiU)  Apparatus. 


JOXJKNAIi  OP  MICROSCOPY. 


WHAT  WE  HAVE  OONL 

The  foUowing  is  A  liit  of  the  moitimporUnt 

irtioleB  that  hAve  appeared  in  the  Youna  SoisirnBT 

during  the  past  nine  months: 

JJtuutrated  carUdf  are  marked  *. 

Jahuabt. — ^ICakethift  Apparatas— Iti  SnoceBses  and 
Faliures;  General  BmeB  to  be  Observed  in  Using 
Oemente;  College  Workshops;  Oar  Aims;  Aiding 
the  Swindlers;  Liq|aefaotion,  of  Oxygen;  *The 
Art  of  Sharpeniog  Bdge  Tools;  *Penny  Mioro- 
soopes;  *ANew  Slide  for  Microscopio  Objects; 
Self-lighting  Lamps;  Home-made  TelepnoDe; 
Ijead  in  Paraffin  Oil;  Poisoned  by  Oheap  Jewelry; 
Silk-Worms  at  Large;  Literature  vs.  Oymnastios; 
Long-lived  Errors:  Iron  Bird  Shot;  Non-Con- 
dnoton  for  High  Temperatures:  the  Paris  Exhi- 
bltior;  Plastirof  Pans;  Parasites  on  Canaries: 
A  Qo«  d  Mnoilage^  Brass  Lacquering;  Ink  that 
will  not  Freese;  MAgniiying  Power. 

FsBBUABT.— Beauty  and  Strength:  'Grossing  the 
Atlantic  in  a  Twenty-foot  Boat;  'Simple  Lessons 
in  the  Art  of  Photography;  *Simple  Legerde- 
main; The  Toad  and  its  Habits;  Oonoemiug  Our- 
seWea;  A  Oood  Watch  for  a  DoUar:  WUlit  Show 
the  Animalcules  in  Water?  The  Art  of  Sharpen- 
ing £dge  Tools— Scissors;  Mechanical  Genius; 
*Gneap  Stage  Forceps  for  Microscopes;  How  to 
Heasnre  the  Magnifying  Power  of  Microscopes 
and  Telescopes;  Characteristics  of  Taiious 
Woods. 

Mabgh.— *How  to  Bead  a  Drawing;  A  Oood  Educa- 
tion; *  Wood  Turning  Tools;  What  is  a  Diatom? 
Our  Journal  and  its  Influence;  A  New  Postal  Law 
for  the  Discouragement  of  Science;  What  will 
the  Weather  be  To-morrow?  'Making  Glass  Ap- 
paratus: *ATen-Oent  Galvanic  Battery;  A  Show- 
er of  Fire;  What  Power  Shall  we  Use?  Paste 
Eels;  Plants  Growing  Under  the  Microscope:  A 
Sanguinary  Hoax;  Finishing  Microscopic  Slides; 
Mecnauical  Work  for  Girls;  Counterfeit  Fossils. 

April.— A  Simple  Musical  Instrument;  *How  to 
Bead  a  Drawing;  ^Simple  Lessons  in  the  Art  of 
Photonaphy;  The  TOal  Trip;  The  Bight  to 
Hake  Patented  Articles;  Miss  Heller's  Second 
Sight:  *The  Development  of  Frog  Spawn^  Sim- 
ple Hints  for  Beginners  in  Microscopy;  Trichina; 
uow  to  Solder;  'Entomologist's  Pliers;  Temper- 
ing Small  Steel  Tools:  Oar  Ten-Cent  Battery; 
Iron  Shot;  Are  Snakes  Beneficial? 

Mat.— *The  Champion  Kite,  and  How  it  was  Made; 
*A  Good  Ten-Dollar  Boat;  Onr  Summer  Num- 
bers: Our  Prizes;  A  Word  to  the  Girls;  *A Cheap 
Condensing  Lens  for  Microscopes;  A  Fifteen- 
Gent  Battery. 

Jxnrs  — *How  to  Study  Entomology;  *The  Cham- 

£ion  Kite,  and  How  It  was  Made;  *A  Good  Ten- 
collar  Boat;  Our  Trial  Trip;  The  Study  of 
Natural  History;  Something  out  of  Nothing; 
•Mounting  Board  for  Entomologists;  Aquaria; 
A  House  rired  by  a  Milk  Can;  Lichen  Orna- 
ments; What  Will  the  Weather  Be? 

JuiiT.— *How  to  Begin  the  Study  of  Botany;  How 
to  Study  Entomology;  Simple  Lessons  in  the 
Art  of  Photography;  How  to  Study  Science; 
How  to  Make  an  Aquarium  of  Microscopic  Ob- 

iects;  The  Hydra;  The  Aquarium;  Contributions 
or  the  Young  Scientist;  Fourth  of  July  Pistols; 
New  Photographic  Process  for  Copying  Draw- 
ings: *How  to  Make  a  Drawing  Board  that  will 
not  Warp:  Teneenng;  Clothes-Moths,  and  How 
to  Get  mci  of  Them;  A  Large  Musieal  Box;  Ce- 


menting Labels  to  Metal;  Stand  for  Cut  Rowers; 
Cure  for  Bums;  Another  House  Fired  by  a  Milk 
Can;  Case  Hardening;  An  Instructive  Experi- 
ment. 

AnoxTST.— How  to  Make  an  Herbarium;  How  to 
Study  Entomology;  *An  Interesting  Experiment; 
*The  Archer-Fish;  To  Prevent  Day  Dreaming; 
Canada  Balsam  Microscopes;  Paste  Eels;  *A 
New  Form  of  Stage  Forceps;  Articles  in  Prepar- 
ation; Crystallization;  How  to  Make  an  iEoiian 
Harp;  Hints  on  Filing;  Iridescent  Glass;  Indeli- 
ble Indian  Ink;  Hatching  Alligator  Eggs. 

Sbptzmbkb.— *How  to  Make  Indian  Canoes:  How 
to  Make  an  Herbarium;  Simple  Lessons  in  the 
Art  of  Photography;  *A  New  Form  of  Frog 
Plate;  *A  Collecting  Microscope;  Pond  Hunting; 
Bules  for  Using  Glue;  A  Story  of  Science;  A 
Liberal  Offer;  Hints  on  Filing;  Mucilage. 


WHAT  PEOPLE  SAY  OF  US. 

In  a  letter  to  the  Editor,  Oliver  Wendel  Hcdmes, 
thegenial  **Autocrat  of  the  Breakfast  Table,"  says: 
'*  I  am  much  pleased  with  the  Youno  BaBxrnrr, 
It  makes  me  want  to  be  a  boy  again." 

"It  is  a  little  publication.  calcuUted  to  call  out 
and  educate  all  the  latent  ingenuity  and  thirst  for 
knowledge  which  the  youthfiS  mind  possesses,  and 
we  hope  it  will  win  its  way  into  every  household  in 
the  land.**— [Scientific  Press. 

*'We  have  never  seen  a  periodical,  designed  for 
youth,  which  came  nearer  to  our  idesl  of  what  such 
a  Journal  should  be."— [Canadian  Pharmaceutical 
JoumaL 

*'The  TouHQ  SoDENnsT  is  one  of  the  choicest 

Sublications  for  Juvenile  minds  in  this  country. 
ivery  page  treats  on  subjects  of  importance  to 
voung  and  old,  portrayed  in  a  dearly  compre- 
hensive manner,  which  at  once  interests  the  young 
idea  in  its  careful  perusal."— [Lapeer  Clarion. 

**The  work  la  a  copiously  illustrated  monthly, 
and  is  full  of  practical  hints  that  will  instruct 
and  amuse  the  young  folks."— [Industrial  School 
Advocate. 

"A  small  but  elegant    and  very  instructive 
monthly.^— [Pittsburg  Chronicle. 

"Contains  the  best  nossible  reading  for  the 
young  of  both  sexes."— [Ottawa  JoumaL 

"It  is  ably  edited  by  John  Phin,  who  wiU  make 
a  large  place  in  the  heart  of  the  rising  generation, 
if  he  persists  in  his  venture.  We  hope  his  success 
in  the  field  will  be  equal  to  the  article  furnished — 
first  best."— [Sunset  Chimes. 

"The  articles  are  Written  in  a  popular,  read- 
able style,  and  proAisely  illustrated."— Akron  City 
Times. 

"  The  YouvQ  Sommsr  is  excellent  in  conception, 
and  well  designed  to  amuse  and  instruct  young 
people."— [Chicago  Evening  Journal. 

"  The  TouKO  Scuwrisr  is  a  handsome  monthly 
magazine,  each  number  obntaining  about  16  pages, 
handsomely  illustrated.  It  will  supply  a  plaoe 
which  has  been  heretofore  unoccupiea.  The  copy 
before  us  comes  fully  up  to  the  pronoise  of  the  pros- 
pectus."—[The  Times,  Iroquois,  Mich. 

"It  is  a  Journal  which  should  be  in  the  hands  of 
both  young  and  old.  and  is  a  great  benefit  to  the 
young  scientist  as  well  as  the  advanced  professor. 
It  is  a  thousand  times  more  valuable  thim  the  dime 
novel  series,  so  much  read  by  b^.  Pwenta  would 
do  well  to  have  it  in  thdr  houieholdi.*— [The 
Iron  Home. 
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A  CHANCE  FOR  EVERY  BOY  AND  GIRL. 

HoweTer  mnoh  may  have  been  Baid 
againsfc  premiums,  it  is  certain  that  the 
most  BucoeBsfal  journals  have  been  those 
which  have  given  special  attention  to  this 
feature  of  their  pablishing  department. 
Very  few  people  like  to  work  for  nothing, 
but  at  the  same  time  many  a  boy  or  girl 
wiU  work  for  a  nice  watcli,  or  a  beantifol 
desk,  that  would  not  work  for  a  mere  cash 
oommiflsion.  Attractive  premiums  there- 
fore tend  to  increaae  the  oiroalation  of  any 
journal,  and  thus  they  enable  the  publish- 
ers to  improve  the  quality  of  the  journal  by 
distribnting'the  expense  of  engravings,  ar- 
ticles, clerk  hire,  typesetting,  etc.,  over  a 
great  number  instead  of  over  a  few.  This 
increased  circulation  is  also  such  an  advan- 
tage to  advertisers,  as  in  some  cases  to  more 
than  counterbalance  the  cost  of  the  premi- 
ums. Anpi  as  the  goods  that  are  offered  are 
always  purchased  in  large  quantities,  they 
can  be  sold  with  the  journal  at  prices  con- 
siderably 1^88  than  that  for  which  they 
oould  be  procured  singly.  The  articles 
offered  by  us  have  been  selected  because 
they  are  supposed  to  be  specially  suited  to 
our  readers. 

They  are  all  the  very  best  of  their  kind, 
by  well  known  manufacturers,  and  war- 
ranted perfect  in  every  respect.  The  pub- 
lishers (f  tile  YoxTNa  Sgientist  guaraniee  thai 
none  <^  these  premiums  can  he  bought  at  retail 
for  less  than  the  prices  given. 


1.  All  lists  on  which  a  claim  for  a  pre- 
mium is  made,  must  be  so  marked  when 
sent  in,  but  it  is  not  necessary  to  state  for 
what  premium. 

2.  All  subscriptions  count,  no  matter 
from  what  post  ofElce  or  for  what  year  they 
may  be.  We  can  supply  ail  back  numbers, 
and  subscribers  for  1878  or  1879  are  equally 
acceptable. 

8.  Names  should  be  sent  in  as  fast  as  re- 
ceived. The  subscribers  will  then  receive 
their  journals  immediately,  and  others  will 
be  encouraged  to  subscribe.  We  will  allow 
twelve  months  in  which  to  get  up  the  dub. 

•4.  The  money  must  in  aU  oases  accom- 
pany the  names. 


5.  Five  specimen  numbers  will  be  fur- 
nished free  to  those  who  try  to  get  up  % 
club,  and  haye  sent  one  subscription.  More 
may  be  had,  by  cantxissers  only  at  the  rate 
of  two  cents  each.  ^ 

6.  Many  persons  are  deterred  from  getting 
up  a  club  Dy  the  fear  that  if  they  do  not 
get  the  entire  number  required,  their  labor 
will  be  wasted,  or  thcn^  will  be  compelled  to 
take  something  they  do  not  want.  To  avoid 
this  difficulty,  we  have  arranged  bo  that 
those  who  do  not  succeed  in  getting  the 
full  number  can  pay  the  difference  in  cash. 
Suppose  a  subscriber  wishes  to  obtain  an 
*' Family  Microscope,*'  price  $15.00,  and 
sets  out  to  get  subsoriben,  of  which  ^  are 
required.  On  trial  he  finds  that  he  can 
get  but  80,  which  is  only  three-fourths  of 
the  required  number.  By  our  rules  he  is 
entitled  to  three-fourths  of  the  $15.00,  and 
by  paying  the  balance,  $3.75,  in  cash,  he 
can  procure  a  microscope  which  at  $15.00  is 
certainly  as  cheap  as  any  in  market. 

7.  Money  should  be  sent  only  by  P.  0. 
order,  bank  draft,  or  in  regirtered  lettecs. 


SPECIAL  PREMIUMS. 

With  the  mannfMstaren  of  the  foUowbig  Pre- 
minmiwe  have  made  snoh  tpoolal  Mnngemeoto 
that  we  oan  give  our  yoting  friends  a  great  deal  tor 
▼ez7  little  work: 

The  Amateur'a  Xicroscope. 

This  Miorofloope  has  been  mann&ctiired  ex- 
presaljr  for  thia  Junmal,  and  la  eqnal  to  an^  115.(10 
ittBtmmeut  in  market.  It  hae  a  anbaiantial  CMt 
iron  stand  of  new  pattern;  the  stage  ia  roomy,  aod 
the  olipa  oan  be  entirely  remoyisd  eo  aa  to  leare  the 
stage  free.  It  has  draw-tabe;  fine Hnyghenian  eye- 
pieoe;  oonoave  mirror  of  pnre  sUver,  swinging  for 
obiiqae  light;  glass  slips  and  thin  ooveri.  and  staM 
micrometer.  aU  contained  in  handsome  black  wal- 
ontbox«  The  objeotiyeis  an  achromatic  French 
triplet  and  very  good.  Powers  #0  to  850  diame- 
ters. Descriptiye  ciroolar  with  ongraTiiig  may  be 
had  on  applioatioo.  Will  be  giren  for  85  sab- 
soribers  at  60  oenta  each,  or  will  be  eent  by  ex- 
press for  $18.00, 

Fanuiy  Xicroscope. 

Thia  is  a  Vrench  instroment,  mate  finely  floianed 
than  the  above,  and  with  a  fine  movement  for  ad- 
justing the  focna.  It  has  the  same  objectives  aa 
the  Amatenr*s  microscope,  bnt  the  eye-pieoe  Is  not 
so  strong.  Hells  osnally  for  117.60.  Will  be  giren 
for  40  snbaoribers,  or  sent  by  express  for  $16.00. 


Printingr 

By  special  arrangement  with  the  mannfluBtnreri, 
we  are  enabled  to  offer  the  '*Bonansa  Piintipg 
Press**  for  seven  snbscrfbers  at  60  oents.  The 
Bonansa  press  is  a  eomplete  ontflt,  type,  roller, 
and  everything  neoesaarr  for  printing  oards.  Send 
for  foil  descriptive  dromar. 


U8T  OF  PREMIUMS. 
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.    Mierogeopes: 

The  new  $20  Microeoope.  (See  de- 
Boriptive  oiroolar). $20.00 

The  new  Working  Ifioroeeope,  just 
brought  out  by  Cteo.  Wale;  has 
fine  aohromatie  ObjeotiTee,  rack 
and  pinion  for  Ooame  movement, 
and  screw  and  lever  for  Fine  mo^ 
tion;  magnifying  powers  npto 
600  diameters.  (See  deeoriptive 
oiroolar) 85.00 

The  Household  Mieioseope;  a  well 
known  instrument.  Power  100 
diameters 5»00 

The  Exoelsior  Mioroaoope.  The 
beet  oheap  microscope  for  dis- 
secting, botanialng,  etc 2. 76 

Wood's /Botanical  Mierosoope;  has 
stage,  dips,  needles,  glass  slips, 
etc.,  in  box 2.50 

Foeket  MagnifUrs: 
3  lenses,  mounted  in  rubber.   Gives 
as  hieh  a  power  as  can  be  conve- 
niently used  by  hand 1,50 

2  lenses,  mounted  in  rubber 1.00 

liens,  ••  ••      60 

liens,  «•  '*      25 

€}pera^OiaMea: 

No.  1.  This  is  a  neat  instrument, 
having  good  lenses,  and  giving 
dear  definition  and  a. large  field; 
it  is  black,  finely  finished,  and 
has  a  black  morocco  ease.  It  is. 
not  by  any  means  a  cheap-looking 

ai&ir 5.00 

Ko.  2.  Similar  to  No.  1,  but  finer. .     8.00 
Ko.  3.  A  handsome  instrument  of 
very  superior  quality 15.00 

I>rawinff  Instrutnents: 

Ko.  1.  A  handsome  set  of  Swiss  In- 
struments, contained  in  rosewood 
or  mahogany  box,  with  lock  and 
key.. ',...  15.00 

Ko.  2.  Swiss  Instruments,  in  finely 
polished  box 10.00 

Ko.  8t  German  Silver  Instruments. 
This  set  is  quite  sufBcient  for  the 
requirements  of  those  who  desire 
to  make  mechanical  or  arehiteo- 
tural  drawings.  There  are  no 
usdeas  pieces,  and  all  are  of  good 
quality;  needle  points*  Jointed' 
pens,  etc 7.00 

Ko.  4.  German  Silver;  a  well  fin- 
ished, serviceable  set 5.00 

Ko.  6.  Brass;  an  excellent  set  for 
beginners 3.00 

No.  8.  Brass;  well  made,  in  case..     L60 

No.  7.  Pencil  Bivldera 40 


110 


140 


20 


10 


6 
4 

3 
2 


16 
30 

50 


Scroll  Saws: 

The   Gompanion,    complete,  with 

turning  lathe ?-. 5.00 

The  Gompanion  Scroll  Saw,  alone.     8.00 

TheLester  Saw 6.00 

The  Lester  Saw,  with  lathe  and  dr-  . 
cular  saw • 8.00 

Tod  Chests: 

No.  1 10.00 

No.2 6.00 

No,8..; 2.60 

Pocket  Tool  Chest,  good  and  strong, 

contains  20  different  tools 1.00 

Desks  and  Workboxes:  . 

No.  1.  Finely  finished  Bosewood  or 
Mahogany  Denk 

No.  2.  Similar  toNo.  1 

No.  8.  Similar  to  No,  2 

No.  4.  Imitation  Black  Wahiut, 
neat  and  good. .  ^ 

Work-Box,  imitation  black  walnnt 

Work-Basket,  very  neat  fine  wicker 
work  lined  with  dlk 

Albums: 

Handsome    morocco,     gilt,     with 

clasps;  holds  50  pictures. 

Handsomer   morocco,     gilt,    with 

clasps;  holds  50  pictures 

Easd  Album;  single 

•*         "        double 

M  *(        cabinet  size 


4.00 
8.00 
2.25 

1.26 
1.25 


2.00 

1.50 
1.00 
1.25 
1.25 


60 
40 
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20 

10 
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12.00 
1.00 


5.00 
2.00 
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24 

32 
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20 
10 


12 
8 
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2.50        8 


5 

3 

4 
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10.00      40 


40' 

4. 


20 
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Photographic  Outfit 16.00      60 

Watch,  nickd  plated,  stem  wind- 
er; an  excellent  timekeeper,  as 
we  know  by  experience 

Books: 

Webstei^s  Dictionary,  latest  edi- 
tion, unabridged 

Webster's  Dictio^iLary,  pocket  edit'n 

Dick's  Gyclopfsdia  of  Becdpts;  a 
large  8vo  vol.,  containing  instruc- 
^ons  on  almost  every  subject. . . . 

Spon's  Workshop  Beceipts 

Ftick's  Physical  Technics;  an  ex- 
cellent manual  of  mechanical 
muiipulation 

Allen's  Useful  Gompanion  and  Ar- 
tificer's Assistant ;  including  near- 
ly 6,000 valuable  recipes. 

How  to  Use  the  Microscope-^Pbin. 

Shooting  on  the  Wing 

Ohemioal  History  of  the  Six  Days 
of  Cbeation^Phin 

LlghtningBods,  and  How  to  Gon- 
struot  Them 

How  to  Use  the  Pistol 

What  to  Do  in  Gase  of  Accident. . . 


2.60      10 


2.50 

10 

75 

3 

75 

3 

76 

3 

60 

2 

60 

2 

60 
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BOSTON  OPTICAL  WORKS 

CHARLES   STODDER, 

131  Devonshire  Street,  Boeton, 

Beoeivee  and  exeoutes  all  orders  for  Micro- 
soopes,  ObjeotiTes  and  Telescopes  made  by 

ROBERT  B.  TOLLE8. 


SPEGIMBN  OF  LSrXBBS. 

Ixna>ON,  19kh  Jaly,  1878. 
Mr,  QiarlM  Slodder: 

DsAB  BiK<-The  ToIlflS  lHh  and  l-8th  Objeoiives 
that  were  tried  bj  Mr.  Dftllinger  (see  Axxbzoak 
JouBirAL  OF  MiOROsooFT,  Jaly,  1878)  were  pnr- 
ehMed  by  me.  Both  theae  lenses  ure,  in  my  judg- 
ment, superior  tq  anything  made  this  side  of  the 
Atlantto.  SfcilLI  am  wanting  a  fine  higher  power 
lens,  and  If  there  is  anything  better  to  be  hed  in 
ihe  world,  I  think  Mr.  ToUes  is  the  man  to  do  it. 

J«t«««  S*«««*i  M.  D. 


(     Thewell-lmowD  original  and  popQlorNaxnbers,     / 

]  308,-404,-332,- 170,- 331,1 

(      and  his  other  styles,  may  1)0  bad  of  all  dealers     i 
throughout  the  world.  > 

JOSEPH  OILLOTT  &  BOHB,        Nbw  YoitK. 


5_, 


HENRY  HOE,  Sole  Agent. 


Microscopic  Objects 

OF  THB  rixBsr  QO^tm,  AT 

Greatly  Reduced  Prloee. 

HOUNTINQ  "materials 

OF  SVKRT  KINO. 

J.  S.  Cheyney 

(LaXE  OF  JAICBS  W.  QUBBN  k  00 . 

2,009  Woodstock  Street, 

PBILiLDBLPHia.  ^A. 


AUGUST  STENDIGKB, 

Mamiflsotiirer  of 

Optical    InstnuxLents, 

329  East  Twenty-third  St,  New  YoTk« 

Would  inform  those  who  desire  Optioal  Instrnments, 
and  parts  of  InstmmeBU  (snoh  aa  Efe-Pteoaa,  Ob|«et- 
Qtsssea,  Astronomioal  Inatrameats  and  Astronomical 
Eye-Pleoee,  Prisms  of  Orowa  and  Flint  Glass.  8p«oinm& 
Apparatus,  etc.)  that  be  Is  prepared  to  fumtala  Any- 
thing In  this  direction  of  the  rwj  best  qnaaty  and  mt 
Tezj  moderate  prioes. 

STODKNTS  SPBOTBOBOOFBSfor  S^O;  snd  MIOBO^ 
8PC0TBO800PB8  and  ITIOOL'S  PBISICS,  foe  Polarlslzi^ 
Appaietaa.  All  kinds  of  anxUtarr  Optical  Apparattu 
ma  t  e  to  order .    Send  for  Pcioe  lists. 


FOR  SALE. 

The  Mlorosoopioal  Oatflt  of  »  gentlMnan  lately 
deoeased.    It  in<4odes 

A  Fine  BOSS  STAND. 
A  ZENTMAYER  GRAND  AMRBIOAN. 
A  Large  OABINBT  OF  OBJEOTS. 
MoUer's  TYPEN-PLATTE. 
Noberfc's  RULED  PLATE.^ 
Browning's  MIGRO-SPEGTROSOOFE. 
A  very  complete  Series  of  OBJECTIVES. 
Etc.,  Eta,  Etc. 

Prioe  list  may  be  had  by  addreeaing 

JOHN  PHIK,  176  Broadway,  New  York. 

Liverpool,  London  and  Globe 

INSURANCE  COMPANY, 

New  York  Office,  No.  46  William  Street 

Assets,  United  States  Branch. 18,959,901.00 

Liabilities^      "  "    2,191,769.49 

Surplus  oyer  aU  I4abiUties 1,768,131.61 

Income  "  "       1877 2,718,059.38 

Expenditure"  "       1877 1,603,916.79 

8an>liis  Income,  1877 1,109,1^03 

J,  B.  PUIiSB^RD,  Rcaldeat  MAnageiw 

ENIGEEBBOGOE 

LIFE  INSURANCE  COMPANYi 

Ifo.  239  Broa<twav,  New  York. 

SaTings  Bank  lolioies  a  Specialty.        y 

GOOD  AaSNTS  WANTED. 

JOHN  A.  NI0HOL8,  Pieaideot. 
Oeo.  F.  BnlfESn,  Seefetary.    Ohsa.  M.  HIbbsid,  iLcto- 


Medlfiel 


Hsaiy 


anr.    B.  W.  Derby,  X.  D. 

W.  Johnson,  OonneeL    John  B.  Powell,  Hsosfpt  tf 

Af-enoiss.    John  F.  Niohols,  Oaabler. 
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